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a 

SYSTEMS AND METHODS FOR CHARACTERIZING A BIOLOGICAL 
CONDITION OR AGENT USING CALIBRATED 
GENE EXPRESSION PROFILES 

10 . • •.. ■'. • " • ■ . • 



• Technical Field 

15 A method is provided for identifying reprodtidbie patterns of varia tion of 

gene expression that are informative by virtue of the degree~of variation 
observed in a calibrated data set. The variations may be 'correlated With Other 
hOn- genetic indications sucb as dinical mdicatorS (for humans) of a traditional 
nature but are hot required per se to be causative. 

20 Background Art ■ 

There has been substantial cliscra^ congressional hearings 

concerning medical errors. One source of medical err ors include errors with 
medication Upwards 6f 98;O0O htispftkliz^ anrt^ally have b^eh 

documented to be victims of medication errors (Statement of the American 

25 Pharmaceutical Assk>dation ^ 
health and Mumaiv^ 
Decemb<^l3/19^ 

interactions for a paMcvdar jpatieWt ta*ai% mdre'tham orie Aixig; probleifis - . \ 

v » " contemiiig the respofise^&f an individual to a particlilar^mg arid incbrtect 
30* ^^ic^tiortfdar a particiilar randitioh: Medical eraofs fbttKer aifiBe kir&Mt of 

wid^*Mg£*to 

manifest. At present, there are few tools av^ 
diagnosis and treatment of a meditalco 
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5 There has been increasing interest in herbal drugs or nutraceuticals. These 

are often grown in developing countries and undergo little, or no quality control. 
It is frequently the case that one batch of a nutraceutical may be effective, mere is 
no assurance that a second batch will be effective. Moreover, analysis of 
nutraceuticals is problematic because these drugs are complex mixtures in which 
10 little is known with respect to the active agent. 

All new therapeutic agents require some form of clinical trials. It is known 
that a drug for treating rumor that is tested in a clinical trial using standard 
recruiting techniques for patients, may in fact show only limited efficacy. If the 
beneficial effect observed in a clinical population is too small, the drug will not 
15 receive approval by the Food and Drug Administration for use in the population 
at large. However, the small beneficial effect observed may in fact be an artifact 
of the Clinical trial design or the clinical endpoint in the population of patients. It 
would be desirable to have criteria for screening patients as they enter a clinical 
trial to ensure that the beneficial effect of a drug if it exists may be detected and 
20 quantified. .,-:..-.«•.-. 

Summary of the Invention 
. - In ^ /^st embodiment of tl>e invention there is provided a method, for 
evalu atM»S a b »ological condition of a subject,; that includes: obtaining from the 
subject a sample having at least one of RNAs and proteins; derivmg from the 
25 sample a ^^p^S^-^^Sa^ profile data set including a plurality of 
members, each member bemgg quyaj^tati^ 

RNA or protein constituent in a panel ;of cpr^tituentsjselected so that , 
measurement of the cons^en^enab 

30 **8$&F of die caUbrate^ profile data set is a fimc^on.of a cpiresp^nding member 

• biologic^ cor^ the subject. •.. r~s*&\mi *■£<*''. . irts- 

35 biological condition of a subject, mat includM obtaining from jthe subject a.first 

2 
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5 sample having at least one of fluid, cells and active agents} ^ applying the first 

Sample or a portion thefeof to a defined population 6f indicator cells; obtaining ... 
from the indicator cells a second sampl^ contadnihg at least one of RM As or 
proteins; deriving from the second sample a first profit data set; fii^ ptofile 
data set including a plurality of meirvbers^^aich member being; a quantitative 
10 measure of the amount of a distinct RN A of protein cbnstituent in a panel of 

- constituents selected so that measurement of the constituents enables 
measurement of the biological cbriditibn; and producing a cMibrated prof ile d a ta 
set for the panel, wherein each member bf the icaUbrated profile data sgt is a 

- function of a corresponding member of the first pf ofile dita set and k 

15 corresponding member of a baseline pfbfil^ ^ th^ calibrated 

pfdMe data set providing a irieasute bf the biolbgicM tdnditibn of thte subject. 

In a preferred embbdintent; ^ 
biological condition affected by art ag^ht the method dhtltidin|;: obtaining, from 
v a target population of cfells to whidi the kgent has been administered/a sample 
20 having ait least one of RNAs.and pra the sample a first 

profile data set, the first profile data set including a plurality bf imembers; each 
^Member being a quantitative^^ RNA or 

protein constituent in a panels th^ measui^ii^t bf 

- the constituents enables me^ur^ertt bf the biblbgitM cbn^ and / 
25 producing a calibrated jpi^ 

for the pattel^thfe^a^ 
30 In a preferred embodiment, a t^a*G®^ 



ori & bii&^^ Sggm m j^t^& tb^^Mfe^y a s&xmd 




>5 pi^ein^^e^in^ - 
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5 second sample a second profile data set, the profile data sets each including a 
plurality of members,.each member being a quantitative measure of the amount 
of a distincttRNA or protein cpnstitiient in a panel of constituents selected so that 
measurement of the constituents enables measurement of the biological 
condition; and producing for the panel a first calibrated profile data set and a 
10 second profile data set, wherein (i) each member of the first calibrated profile 

data set is a function of a corresponding member of the first profile data set and a 
corresponding member of a first baseline profile data set for the panel, and (ii) 
each member of the second calibrated profile data set is a function of a 
corresponding member of the second profile data set and a corresponding 
15 member of a second baseline profile data set for the panel, fee calibrated profile 
data sets providing a measure of first agent on the biological : 

condition in relation to theeffert by th 

In a preferred embodiment, a method of conducting a clinical trial of ah 
agent, is provided/, including: causing the blind administration of a selected one 
20 of a placebo and the agent; to each c^didate of a pool of subjects; and using 
quantitative gene expression to monitor an effect pf such administratis 

v In a preferred embodiment, ^digital storage medium^^ provided 
on which is ^ data set, wherein: 

the calibrated prof ile data set relates to ^^a^^te having at least pneof RNAs and 
25 proteins derived feom ; a; target cell population to wWch an agent has beett r 
administered; the calibrated prpfUe data §et includes a first plt^li^ Qf meinbers, 

RNA prxpro^tein constituent in a panel of constitu^ ; r.; 

measurement of the constituents ^£l?le%m^ 

30 \-i k -Ms ;.afifect^el by administration of the agents ; ; c : , : v ? , vv^^:?^ 

data^jM^^ 
35 sample derived from a subject the sam^ 
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5 proteins; the profile data P set includes a plurality of members Kl^ each member 
Mj being a quantitative measure of the amount of a distinct RlsTA or protein 
coratituent in a panel of constituents selected so that measurement of the 
constituents enables measurement of a biological coiiciitiori; each record Ft!- 
includes, for each member M. of a corresponding distinct instance P f ' of the 
10 profile data set P, a value corresponding to the value of the member M r - and 

each record ft. also includes a reference to a characteristic of the subject relative to 
the record, the characteristic being at least one of age group, gehder/ethnicity, 
geographic location, diet, medicat disorder, clinical indicator, medication, 
physical activity, body mass, and environmental exposure. 
15 In a preferred embodiment, a digital storage medium is provided 6n 

which is stored a large number of computer readable profile data sets, wherein 
each profile data set relates to a sample derived front a target cell population to 
which has been administered an agent, the sample having at least one of RNAs 
and proteins; each profile data set includes a plurality of members, eacti member 
20 being ^quantitative measure of the amount of a distinct &NA or protein 
constihient in a panel of constituents selected so that measurement of the 
constituents enables measurement of a biological condition; and the panel is the 
same for all profile data sets 

In a preferred embodiment of the invention, a method is provided for 
25 evaluating a biological condition of a Subject, based on a sample from the subject, 
the sample haying at least one of RNAs and proteins, the method including:" 
deriving from the Sample al^t ifiisfknce of a profile data s£l, the profile cfota set 
including a plurality bf m^mbers^ ea^\ member being a quantitative measure of 
• ' ,: v tfte amotiftt ; 6f r S' ipstirict'TlNA or jproteih cdndtii^e^t M''*a parier&f comli&imts 
30 sdectM so M the cor^^eritsln^Ies mea^i^rilent bf the 

a fiftt ihstanc4 of a cialibratecl prolfile cl4ta set 
* r6r the panel, ivhereiii dach memb^ ofatt iiisfe^te of the calibrated profile data 
set isalhixi^^ instance ojf the profile data set 

arid a cofr^f>oihiiih|; me^nibei: of an instance of a^aseline prbffle data set for the 
/ 35 panel, the cahbrated profile data set providing a measure of the biological 

. /■ ' 5. • . ' ' i ■ : 
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5 condition of the subject; accessing data in a condition database, the condition 
database having a plurality of records relating fo a population of subjects, each 
record corresponding to a distinct instance of the calibrated profile data set; and 
evaluating the first instance of the calibrated profile data set iri relation to data in 
the condition database. 
10 In a preferred embodiment of the invention, a method is provided of 

displaying quantitative gene expression analysis data associated with 
measurement of a biological condition, the method including: identifying a first 
profile data set pertinent to the gene expression analysis data, the first profile 
data set including a plurality pf members, each member being a quantitative 
15 measure of the amount of a distinct RNA or protein constituent in a panel of 
constituents selected so that measurement of the constituents^enables 
measurement of the biological condition; producing a calibrated profile data set 
for the panel, wherein each member of the calibrated profile data set is a function 
of a corresponding member of the first profile data set and a corresponding 
20 member of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject; and displaying the 
calibrated profile data set in a graphical format. 

A preferred embodiment is directed to a descriptive record of a dhan^e in 
a biological condition, that includes: a first set of numerical g;ene expression 
25 values for a panel of gene loci, each value in the set corresp9nding to, a single 

gene locus in a panel of gene loci, the set of values forming a profile data set for a 
population of cells subjected to a first biological condition; a second set of 
numerical gene expression values for the panel of getie loci, each value in the set 
corr^onding to 

30 data set for a second population of cells subjected to a second biological 
cc^di^ 

,. and a third $£t of numbers corresponding to the ratio of the first set of values 
and the secor^^et of values with respect to each ^m\e loc^ m the panel, the 
35 third set betfi^ a calibrated profile data sgt; the profile data set ^md ttte calibrated 

• 6 
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5 profile data set being descriptive of the first biological condition with respect to 
the second biological condition. 

In a preferred embodiment a method for diagnosing a biological 
condition of a subject is provided that includes: obtaining a sample from a 
subject; subjecting a population of cells to the sample and determiiting the 
10 pireisence of a first biological condition with respect to ai second biological ^ 
condition according t6 any of the abov^ claimsi : ? 

In a prefeinred ^bodiment> a method is provided for diagnosing a 
susceptibility for a biological condition in a subject, that includes obtaining a 
sample from the subject; creating a descriptive reeard> according to the above> 
15 wherein the b aiseline set of values is an average of second values contained in a 
• library of descriptive records for tiie secorid biological condition;? the library 
containing a plurality of descriptive records j^ouped according to a - > { , ; • . .. > , 
predetermined biolog^^ of 
^the Sfutgectrwith the library of calibrated profile data sets and diagnosing the 
20-; f susceptibil^ c&i*y ■ .. : j' iysl "^o ■ ■ ■ 

In a preferred- embodiment, a method is provided for monitoring the 
progress of aibiologjcal c^ creating a plurality of descriptive 

record^, accord is determined at 

preselected timetintervals :wi% each 
25 v ieaUbratedprofBed^^ 

plurality of cahbrated p-Qfile data^te fcefeg ^ a ^ u K 

predetermine^ determii^gt^ of:the v 

biological ^ndi^^ jtc^f 

i^a me 

u^$ty,o6 
^% >^§i^e^ 

the^Q^de$c^^ 

f:::-, h hit a^^^^ 
35 theKape^ 
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to a subject so as to change a biological condition in a subject from a first 
biological condition to a second biological condition; including: subjecting a 
sample from the subject to each of a plurality of therapeutic agents; 
determining a descriptive record for each of the samples according to any of the 
above described methods, comparing each of the calibrated profile data sets to a 
library of calibrated profile data sets, the library of calibrated data sets being 
grouped according to a predetermined biological condition; and determining 
which of the therapeutic agents is capable of changing the first biological 
condition in the subject to the second biological condition in the subject. 

In a preferred embodiment,* a method is provided for characterizing the 
biological effectiveness of a single batch of a composition produced by a 
manufacturing process, comprising: providing a fingerprint or signature profile 
according to any of the above methods; and labeling the batchof the composition 
by placing the fingerpi^t (signature profile) o^^ each container in the batch. 

In a preferred embodiment; a method is provided for accessing biological 
information on a digital storage medium as described above, including: making 
the info^atibn available to a user. 

In a prfef^ed embodiment a m evaluation 
of a ^rdduct , \^herem ^ coftsumer evaluation is depended 
prbfU^ |nd^ 

Jr*ap*£fer^^ 
evaluating a biolo^ad ^ 
condifiibnr^st^^ 

medium having computer read#?tef^giam 

asatttple itoixi the 

^ adistin^^H^ 
constituent in a panel of constituents selected so that roea^ 
ftoisStei^ data set 
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5 calibrated prbfite data set for the panel, for storage in the record; each member of 
the calibrated profile data set being a function of a correspondihg member of the 
first profile data set and a corresponding member of a baseline profile data set for 
the panel, the calibrated profile data set providing a measure of the biological 
condition of the subject. 

10 In a preferred embodiinent 

evaluating a biological condition of a subject- or for evaluating a biological 
condition resulting from the use of an agent is provided, the computer system^ 
indudihg: a classification module for classifying a sample from the subject or the 
agent in an identifiable record; a derivative module for deriving a first data set, 

15 the first profile data set including a plurality of members; each member being a 

qiuahtita^ amount of a distinct KN A or protein constituent in. a 

panel of constituents selected so that measurement Jof the constituents ehables; 

measurement of the biological conditio^ for producing 

a calibrated profile datavsetfdr the pto of the calibrated 

20 profile data set is a function of a corresponding member of the first profile data 
i . . . . * ■ 

set and a corresponding member of a baselkie pro thfe-panel, the 

calibrated profile data s6t providing a m 

< subjects .. l -" uX'd H\\' . .. .?y \>.?H^y--X- ; -> -v.--;:.'. ' ^/vj-'/.-V*^";., - 

In a preferred embodiment; a method is provided .for analyzing a^patient 
25 for a biological condition at a remote site* feclu a kit for - v 

measuring m profile :dat£; hase:f6r evaluati^ 

indudk% reagents for quantitative analysis of Rl^ A or protein .for a panel of gene 
• ici«Di; accessing^ centralized data sets - 

corresponding tb; the panel; detenniiiing#ie caUbt^t^ pro&e^at^se£ f or the 

30 patient; and> analj^zing thebiological condition ^f thepatienfe i < ; 

* ... 

# *\ ^ < #refe^ invention in<d»derth^ usevof ,c?^rated ; , r 

profile data bases for determining the biological condition at one site i^^ subject 
VfroSic^^ampie taken from a s^^ cqtidttion may 

'^idu&esdisea^ therapeutic intereen^ 
35 exercise, exposure to toxins/^tatus oi mf ectiori a|id health ^tatusv Eor e£&mf*te, 

•v; 9 
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5 calibrated precision profiles may be used to measure a biological conditipri(s) in 
one site (for example, the liver) by sampling cells from the same subject, but at a 
different site not generally considered a target for the biological condition^ for 
example, peripheral blood cells in the case of liver disease. 

Preferred embodiments of the invention include the use of calibrated 
10 profile data bases for determining the biological condition of the subject that 
includes placing a cell or fluid sample on indicator cells to assess the biological 
condition, the biological condition including disease, therapeutic interventions; 
aging, health conditioning and exerciser exposure to toxins, status of infection 
and health status. ^ 
15 Preferred embodiments of the invention include the use of > calibrated r 

ptofile data bases and p rofiles to assess, compare andveontrasT the bioactivities of 
therapeutic agents and therapeutic agent candidates including comparison of 
two agents having unknown properties ; comparison of agents that ar^ complex 
mixtures against^hose that are simple mixtures and comparisons of a single 
20 agent against a class of agents. > 

Preferred^embodimehts of ;the invention include the use of calibrated 
profile databases derived from in vitro dosing of an agent in indicator cells, or 
fluids or cells ex vivo to predict in vivo activities, activities including efficacy and 
toxicity and further permitting, data on short term in vivo dosing of agent to 
25 predictions^ ;;U:j;.Ci.:..-=; ; - ; .,", 
A pref^red einbb4to^t oj^h? invention is at least one database^ and its 
A uses, the databa^ cxm^ 

baseline profile data sete for discrete popul^ factbrs 




30 A preferred embcKlithitot o ^e invention is a database ^ v 

anihdMdiml over ttoe^t^ care 

Additional ^einboHimente ind of running a clinical trial using 

caUbrated profile data ^ calibrated profile data from in 

35 vitrdandih vivo studies ^ agent ortpopul^ i 

10 
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5 methods of building a clinical rematch network that uses calibrated profile data 
arid traditibnal medical data. 

• Bri£f Description bf the Drawings 

The foregoing features of the invention will be mdiftg readily understood . 
by reference t6 the fbllowihjg detailed description, taken with Vef erehce to the , 
10 accompanying drawings, in which: 

Figure I is a diagraift showing the flbw of ittfonriStioh frbiri data acquired 
in i^oleccilaV ph^rthacblogy^ and use of the data 

for the application to individualized medicine. **' J " 

Figure 2 is a dia£rarri showing the drug discovery pathway of hew 
15 cbmpouhds from early leads to likely drug candidates. Although calibrated 

profile* data sets are indicated at the preclinical step; g^e expression data can be 
acquired arid is useful at any bf the stages shbwh^ IND^refefs to investigative 
new drug and refers to an early stage in regulatory review. 

Figiire 3 is a diagram presenting a comparison of in vivo knd in vitro 
20 jprbtbcbls fbr fbmving calibrated profile data s^ts for rapidly assessing product 
candidate? toxicity arid efficacy in accordance witlvse^ of the 

present invention 

Figure 4 is a diagram showing the application of gerte expressioh profiling 
as a guide to pre-clinical and clinical studies in accordance with an embodiment 
25 of the present invention j ^ " K: ■ 

0 Fi^ur^ 5 is a diagram showing a iriethbd ih ai£<^ridarice with an 

^i^^^^Vbf the present invention fbr obtaining pi^bfH^ata in title afeS^rice of ~ 
? ia stimulus and in the preside of a stimulus ' ' Vr. / ^ 

30 asSOc^t^^^ 

present invention. • _ . ■'■^^^ • 

' * ^ in 

* : & ■ i \ •-• 

35 tlte t^eshbv\to ik WMdh majHbe 
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5 compiled in accordance with embodiments of the present invention. 

Figure 9 shows an embodiment of the present invention in which profile 
data, in either the raw or calibrated form, is evaluated using data from a database 
that is remotely accessed oyer a network. 

Figure 10 shows a schematic of a phase two clinical trial that utilizes gene 
10 expression profiling (a). The right hand panel (b) indicates that the same 

information may be used in Phase IV or post marketing studies tp compare the 
efficacy of already approved and marketed drugs or to guide the marketing of 
such therapies; to guide the choice of therapy for an individual subject or 
population from within a class of appropriate compounds. 
15 Hgure 11 is a bar graph that shows a graphical representation in the form 

of a histogram, representing calibrated profile data sete basecTori quantitative 
expression of RN A in cells of a whole blood sample using a panel of 12 , 
constituents where each constituent corresponds to a unique gene locus, (a) The 
blood sample is stimulated ex vivo with heat killed staphylococci are further 
20 exposed H^-JPCK, H9-UT-77, or H16-Dex as indicated. The baseline pro^le data y 
set is a blood sample stimulated ex vivo (in yitro) with heat killed staphylococci 
(b) The blood sample is stimulated ex vivo with lipopolysaccharide (LPS) jmd jLs 
then further e?q>psed to compounds H7-TPCK, H9?lJT-77, or H16-Dex as 
■ ? indi^te^, : .; 4 ■ . . .:- : --\*r,.-*. . .. : ^ 

25 Figure 12 is a bar graph with a logarithmic axis that shows a graphical 

representation of cahbrated profilejdata sets for whole blood stimulated ex vivo 

corresponding to a gene locus encoding Ae gejie prq^0^ 
bemgfvu^er expose^ to ;?mtti-in^^ 
30 -^andm^ 

^ - . • ' * ■ **"..•*• 

Stimulated (but otherwise untreated) cells. v;-i z ■^■^■■x. 

representation of c^d^rat^^ 

blood (a) 991116 and ^ cells 
35 lismgaj^ 
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5 baseline profile data set beiitg derived froth untreated cells?. The calibrated data 
sets for cells exposed for six hours to three iriflajnination inducing agents 
(lipopolysaccharide, heat killed staphylococci, and phytohemaglutinin) are 
compared for each sample, (c) shows a direct comparison of LPS stimulated 
991116 with respect to 991028 as the baseline profile data set (d) shows a direct 
10 comparison between uifctimulated 991116 arid 991028. 

Figure 14 is a bar graph with a logarithmic axfe that shows a graphical 
representation of calibrated prdfile data sets using a panel of 22 constituents, each 
constituent corresponding to a gerie locus> the baiselirie profile data set being 
derived from untreated cells. Whole blood is exposed for six hours ex vivo to 
15 three inflammation inducing agents (lipopolysaccharide, heat killed 

staphylococci, and phytbhemaglutiniri) which are then treated with a single anti- 
inflairo (methyl prednisolone) to reveal similarities and differences 

in the ieffebt of a sihgle agent on cell populations differing in their biological 
coriditioh. • •> y':\ : ; •■ - : ^ ' r 

20 

representation of calibrated profile data sets for whole blood where one 
calibrated data set refers to a subject (subject 2) who has been treated in vivo ; with 
-'P a corticbsterbid (dexamethasone), a second data set refers to the treatment of a 
blood sample from the same subject prior to in vivo treatment where that sample 
25 has been treated ex vivo (in vitro) and the third data set refers to a second subject 
:\ ^treated iri^vivo^th^ 
T£p*<^ • 
* * vCompared to xr^ x?it;a treatment with the same ag^iit* Hie figure also shows minor 

•o* ^riiati^fte^ subjects reflecting; interpersoniail 

30 - variability. M panel bf J^ constituenfe profile data set 

is derfv^ frbrrt untreated ^ from thfe cognate subject, - n rti '-i? : ; : 

r^M v ^ 

representation of catoratediprc® wliole blood w&epe pfte - ■ 

y &a^^ with an 

35 
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5 The data set shows some variation between samples from different, subjects 
treated with the same drug. The data sets demonstrate similarity of responses 
across the same gene loci, as well as, quantitative variation at other lop 
suggesting quantifiable interpersonal variation. 4± panel of eight mernbers is 
provided. The baseline profile data set is deri^yed fopjn untreated whole blood. 
10 Figure 17 is a bar graph with logarithmic; y sods tiiat shows a graphical 

representation of calibrated-pr^cision profile data sets fpr two samples taken 
; from a single subject within a 19 day period using a panel (e.gi> inflammation 
panel ) of 24 members where each member corresponds to a unique gene locus. 
The baseline profile data set relates to peripheral blood taken from the subject 
15 prior to treatment.: . ; iV; , . ^.. ; , y:i ,.. t a1 

? Figure 18 (a-e) are bar graphs with a logaritii^c a>ds tfiat shpw a 
• graphical representation of calibrated profile data sets f or-each of 5 subjects from 
which a blood sample has been taken. Each of the blood samples was exposed to 
the inflammatory agent phytohemagglutin (PHA) or to a therapeutic agent (anti- 
20 inflammatory agent) at different conc^tra^ and 
5pM, for a 4 hour period ex vivo (in vitro) so as to deterinine the optimum dose 
for treating the subject A panel of 6 constituents were used corresponding to 6 
gene loci. The baseline profile data set was untreated sample obtained from the 
cognate donor. -uj.^^-^ - : v-- 

25 ; : Figure 19 is a bar graph with a logarithmic axis that^^ graphical 

representation of calibrated profile data se;ts f0r tfere^ different subjects having 
different biologica^coirditionis using a panekw*t]te 24 constituents, cp^prafite 
^ data sets show variabilis according to^^^ a 
diagnostic signature panel, (a) s^ 
30 ^ against iabaselm^ a 

* £&txb^ a subject 

.. . ... r 

that is/%io^ ^ ^,H ; -;, Vi ;:^a^ r 
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5 animal compared to its experimental cohort (h==5 animals) with respect to a single 
locus (GSTrP) is provided. The baseline data set is the cohort average. The, 
figures shows that this animal vaiied si^ population 
average in the first two days of the study; but became mbre similar to the cohort 
average with time after treatment with atcetaminophen. / 

10 J . Figure 21 i$ a bar graph vyith a lo^arithinic axis that shoivs a graphical 

representation of calibrated profile dati se ts for samples of blood treated ex vivo 
with LPS or LPS and one of three anti-inflammatory herbals (Echinacea> Arnica 
or Siberian Ginseng) at a qbric ug/mL Apanel of 24 constituents 

- is used. The baseline profile data set i$ derived from LPS stimulated tells absent 

15 a hefbal trea^ni^tl theieffectiveness of the use of the 

calibrated precision prdfile to investigate the bverall effects of complex 
compounds such as nutraceuticals whose biological effect is a summation of 
more than one activity; In? this case> each of the herbals is consumed as an 
inunti^pstimtdanty however the calibr^ed^recisipn profiles reveal a tuiaque ■■. 

20 pat*em>sh<^s ^ 

effects. v Wrkr':*--: •.: "\ "i.." - ' ! 

: ^Figure 22 is a tep$ gjaph .tA^>^l^K(3iieTOG axis that shows a graphical 
rep^seritation of calibrated profile data s^ts for samples of blood treated ex vivo 
.v, ; . with LPS or IJ?S ajnd m^ 

25 profile data^t4s LPS treated blood sample - ? / 

y> ^ profile data sets fo£sainj>tes ofTHP-l^^eHsvj^ijted 

vsnthtJPS or^L^S and A^rnica at three different^ using a p aiiel of 22 

^coi^tit^ 

30 |U^toa^^con<^^ t<* thfe gene^^re^^la^ss the 

• ? calibrated. profile. . ■^:^i:P^...y-:\ : : '. 

figure ^4^^ 

representation of calibrated profile data sets fpr ^nplefe^^PiP^l sells treated ex 

of EcMi^a<^a^usittg a paaM^olMJ 
35 constituents. The baseline profile data^etc|s untreated ITtP-kqells^ > L ^ 
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5 Figure 25 illustrates the use of the calibrated profile to compare relative 

efficacy across brands, or different formulations. Calibrated profile data sets for 
herbal preparations from different manufacturing sources with respect to an 
indicator monocytic cell line (THP-1) are shown graphically, the baseline profile 
data set being THP-1 cells absent the herbal; (a) three commercial herbal 
10 Echinacea preparations at 250 (ug/ ml); (b) three herbal preparations at different 
concentrations (250ug/ml, 50ug/ml and 3-l0ug/ml) (c) four commercial 
Echinacea brands at 250 ug/ml). , ? 

I^tailed Description of Sr^ecific Embodiments 
As Used in this description and 4he accompanying claims, the following 
15 terms shall have the meanings indicated, unless the context otherwise requires: 
A "collection of cells" is a set of celH wherein the set Has at least one 
constituent;. •■ v-a: i..-.:."-' •>-;<:.i r ,v ...v- .i.r,W .*. .^■■s-i-'.i-. 

v A "population of ceUs" includes one or mOre cells. A population of cells 
may refer to cells in vivo or to in vitro, cultures. In vitro cultures may include 
20 organ cultures or cell cultures where cell cultures may be primary or continuous 
cell cultures of eukaryotic or prokaryotic cells. Cell lines can be primary cultures 
or cell samples, e g. from a tumor, from blood or a blood fraction, or/biopsy 
explants from ari organ, or can be established cell Imes or microbial strains. 

2 : A "region of the subject" from which protein^ are obtained may (but is not 
25 required to be) the same part of the subject from which has been obtained a 

collection of cells or a population of cells. The cellsand me pr<iteihS'may both be 
s qbtamed honHS bioiod of die subject for example. Alternatively, for example* the 
-< > cells may be^btained from blood and me proteu^ a 
scraping of tissue orlvice Vers^. Simuarly, the p may be bbtamed frbih 

30 »r^ ;c»f^he«u^^ may obtained eise^hete> as> ^ 

for example, from blood. .$( : 0 -. ; .vf- 

A ''panel" 0f genes is a set of geneS meluding at least two 'constituents. 

administered 

35"' subject happens tb^be suffei^g from a disease- v-IL;-.. ; .;'.v :; , Vi . . ^f:«- 
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5 An "expression'' of k gene includes the gene product whether messenger 

RNA or protein resulting from translation of the messenger RNA. 

A "large number" of data sets based on a common panel of genes is a f : 
number 6f data sets sufficiently large to permit a statistically significant ; 
conclusion to be dravm with respect to an instance of a data set based on the 
10 same panel, 

- h- : 'k- A biological condition" of a subject is the condition of the subject in a 
pertinent realm that is under observation, and such realm may include any 
aspect of the subject capable of being monitored for change in condition> such as 
health, disease including cancer; trauma; aging; infection; ti^ue degeneration; ; 
15 developmental steps; physical fitneiss^obteity^or moi^d. As can be seen/ the 3 
conditions may be chronic or acute or simply transient. Moreover, a targeted 
biological condition may be manifest thuroughout the organism or population of 
cells or-knay be restricted to a specific organ (such as skin, heart, eye or blood). 
The term "biological condition'' includes a ^physiological condition" 
20 &he "blind adininistration"-^ a composition or placebo 

to a subject in a clinical trial involves administering the composition or placebo to 
}ttie subject iri^aecordance with a protocol pursuant to which the subject lacks , 
knowledge whether the:substance^c^^ 

,. b { An "orgariism' 7 is ai^y Hving cell includ anijxials and 

25 plants^ An animal is commp 

vettebrate.non^manunal, ^ e*g.^a z^bra fish^ or an invertebrate, as> e^g, 
H^r iEmnorkabdi^isM^gAns. ,• *, x< h * ' % • ■.. ^ur^-V-^. ^ *?i >-c? . /; . 

An "agent" is a composition or a stim^^ include for 

ft<exi^ m B>pr light th^j^fc&?s^^ or 

3®M^f&£atr^^ 

,^dioiM^e^ 
^emi<^l^ 

35 conjunction with other -data in evaluating the physiological condition of a , 
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5 collection of cells Or of an organism. This term includes pre-olinieal indicators. 

A "signature p^nel" is any panel representing a subclass of constituents 
where the subclass of constituents is selected according to the relatively high 
level of information concerning a biological condition imparted by each member 
of the data set. 

10 "Distinct RNA or protein constituent" in a panel of constituents is a panel 

that includes at least one of RNA and protein and each constituent of the panel is 
distinct. : ... , 

A preferred embodiment of the invention is the formation of calibrated 
data sets that describe a biological condition or an effect of an agent on a 
15 biological condition. A calibrated data set represents a set of values that: > 

correspond to variations in gene expression where the yariatiom are infd^ative. 
This approach does not require comprehensive analysis of all gene expression in 
target Cells associated with a particular condition. Nor is any one single gene 
locus necessarily of particular significance. Radier a pattern of variation (a 
20 profile) is sought that correlates, in a reproducible manner, with a particular 
condition. The pnori knowledge of a correlation but rather a 

correlation may be established by evaluating a panel of constituents of reasonable 
size (for example up to 100 constituents) arid iteratively testing the gene 
^pression proM^s for different subjects or for the Same subject from which the 
25 most informative loci fofr a^p^icul^ condition may be selected. An informative 
subgroup^f comtitii^te/in a-pane^m a 
particular condition and this subgroup may then become the signature p^el^ the 
^ - s^ to a Signature profile, > 

30 

be-rftiri^:^ 
^fh^feb^ 

biological condition on sets of genes. Measurement of changes in traa$$£tilred 
RNAfeaclll^^Miflt of j^MBifer^^ ^r'agiitj^iS^an exquisitely 

35 serisiti^^ 

18 



5 quantify transcribed RN& in a cell add to the sensitivity of the approach. The ~ ; 
preferred embodiments of the invention, which are directed to patterns of chaiige 
in amounts of transcribed RNA, provide a means to focus and interpret this rich 
'--inifortriatiorL' : vv vi 

In contrast to the above approach, mu&i attention in the priot art has been 
10 directed to the sequencing of the human genome and the identification of all the / 
** genes encoded therein. AccbiSipahy ing the growing'amotint of sequence data, 
microarrays provide a means to survey thousands of gene sequences for 
mufktiohs/Micrdairays are bem 

mutations in an individual and those miitatiohs Will be associated With 
15 ' predictions concerning development of disease in those individuals. 

Transcriptomics iand proteomics is now the foicfus^of increasing attention These 
studies are directed to analysing the entire bb&y of R&IA arid protein produced 
by living cells. Microarrayk provide a method for analyzing many thousands of 
different human RNAs a? to whedi^r they are expressed anil by Whidh cells; Pbr 
20 example, a project iihdertak^ by the N Institute arid others to 

examine mRNAs produced by variotis types of cancer cells, have revealed 50,000 
genes that are active in one or more' cancers, The goal of these studies is to 
identify novel cancer diiigs that are directed tb l^ocMng but or enhancing the 
production of certain proteins. ( Kaithryn Brown, Tfie Huirt^ti <^npme Business 
25 Today, Sdentific American, July 2000, p.50; Julia Karow, The "Other" (Senotiftes; 
Saeritij^ 

jf "M&fS&dii^ tite^timan \ 

GeAbrii^ Scientific AMericah, Jtily 2000, p:64; all incorporated by referee) 1 . 
#ajl>reffd^ 
30 inteiMaiSri^ 
^ of consortia including the single rmdeoti&<^^ 

Human Eprigie^^ (1999) p 

- l^J ft&il^^ 

35 tBi^ 
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- WO 01/25473 PqT/USOO/17846 
5 absolute expression of genes associated lArith a pailicidar condition with the^ 
presence of that condition. Examples of prior art that seek to measure; gene 
expression in absolute amounts including by subtractive methods or by 
determining amounts with respect to housekeeping genes or by targeting a single 
gene expression system are \JS. 5,643,765; U.S. $,811,231; U.S. 5,846,720; U.S. 
10 5,866,330; ILS. 5,968,784; U.S. 5,994,076; WO 97/41261; WO 98/24935; WO 
99/11822; WO 99/44063; WO 99/46403; WO 99/57130; WOOb/22172 a*id 
WO00/11208- 

We have taken a different and novel approach to the aboveby identifying 
reproducible patterns of variation of gene expression that are informative by 
15 virtue of the ciegree of variation between a sample and a baseline for example a 
subjec* with t^^ 

may be correlated wititi other no^ genetic indications such a$ clinical indicators 
(for humans) of ^traditional naturebyt are not required per se to be causative. 
Accordingly, the amount of gene expression product (for example RNIA 

20 transcript) produced hy a gene lqcus ii^a cell und er certain circumstances is 
measured and then stored as a value in a first profile data set This value is 
cahbrate^ with respect to a second value (a baseline profile data set) to provide a 
member of a caJ&i:^4profUe?d^ta The values recorded for the profile data 
set, relying on a particular baselme data set to prpd a calibrated data set 

25 become .part of the desmptive record any or all of which can be stored in a 

datel^e;^ such that amy 5 new„ 

d^tomthe|?nn ofa^ro^e^ 

ai^|$^al IcK^ion can be dire^ly compMed tp ^ archive of tfesfcnpti^ 
|^4u4mg cj^ibrated profile d^ta sete jan4 base^ tq ^tendt^e 

30 7 ; si^^ 

fey ^ qja^Jit^tiyely ^ ^Aiiva s$rnple of a 

35 suhje^ A ^orappJi<^tioi^ that m ^erap<eutic efi&catgr of 
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5 natural or synthetic compositions Or stimuli thatniay be formulated individually 
or in combinations or mixtures for a range of targeted physiologicaL cbhdMohk; 
(b) predictions of toxicological effects and dose effectiveness of £ Cbmpbsitibn or 
mixture of compositions for an individual or in a population; (c) determining 
how two different agents administered in a singlfe treatment so as 

10 to detect any of synergistic , additive> negative, neutral 6f toxic activity (d) 
perfdiritihg preclinical and dmical trials by providing new criteria for pre- 
selettirig subjects according to irifomiatfveprbfiie data sets for revealing disease 
status and conducting preliminary d^ 
V conducting phase 1 br 2 trials. Gene eiqpresisibn profiling xrfay be used to reduce 
15 the cost of phase 3 clinical trials and m^be'used beyond phase 3tnals;(e) 
labeling for approved drugs; (f) selection of 3iatable itiedication in a class of 
medications for a particular patient that is directed to their unique physiology; 
(g) diagnosing or determining a prognosis of a medical condition or an infection ' 
which may precede onset of symptomi; bi: alternatively diaghosiiig adverse side 
20 effects as^cia^ therapeutic a gent; (h) managing the 

health care Of a patient; and (i) quality cb^rolfoi: different batches of ah agent or 
a mixture of agents. 

Thekubiect — ' ' • /v.^^-v^v. ' y \ r--^"-- -y^}. 

td^i^j^Mr&M^^ Sriy livihg 
25 brgahi^rt where a livihg^r^hism includes^ pirbkatfyote such & bacteriuili or a 
eukatyote induding smgfe <!&te& eukaiybtife brg^iisms at one end of the 
"spectrtun attdhuitoatts at the other ^d ^^^ mcliidimg plants. 

Iti^figures relate tb IfeMibrated prdffl obtained frbm humans arid 

' :y ' %\amnfeais. Nbnethsleb, the'meithods disposed fiwe may^%6 ^jpplied to c&ite; of 

of cells. Bod/ fluid include > 
35- ^ec^tions/h^olyi^ K 
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5 For an animal subject, a tissue or fluid sample may be obtained by means of a 
biopsy needle aspirate, a lavage sample, scrapings and surgical incisions or other 
, means known in the art. 
i Panels . 

: Steps in selecting constituents in a panel include searciiing publicly v 
10 available medical literature for RN A or proteins or sets of RNAs or proteins that 
directly or indirectly vary with a particular biological condition. A panel 
containing up to 100 constituents may be selected. According to the condition 
being examined, just a small subset of the panel constituents may be informative. 
In determining membership of the panel of genes, it is not necessary for the panel 
15 to be an exhaustive selection. Rather it is desired to obtain from the panel ^an 
expression profile that discriminates consistently with respect to the targeted, 
physiological or biological condition. }Aor^y-QT, a panel is not necessarily , 
, selected according to an expected prpfUe pf gene expression in cells th?it di rect ly 
respond to a biological effect. For example, gene expression associated with liver 
20 . metebpUsm.may be analyzed in a bloo^ Figures 20 and 22 provide 

calibrated profiles of whole blood treated with herbal agents using marker? for 
liver metabolism. 

The number of constituents in a panel can vary. According to the, 
examples provided below, panels of up for evaluating 

25 - expre^ion levels.. Although a panel may b 

desii^te for-a partto . 
v^p^iailarly, l^than 12^^ 8 
geneMvayebe^ 

sufficiently ii^Qi^ative to effe^ate disafimina of qoi^tiJwents 

30 - ^ may vary, ^dely 4ep^^ing ^>n tije ;y- 

c \ context, ijor example, Figure 1 describes data acquisition from in CT^a <??Jl culture 
and from animal toxicology studies, whichr^ 100 
: ^; : >^p^ore g^es. Inconte^ f° r 
example three to^ 
35 ^^2^diromsa^ 

22 



WO 01/25473 PCT/US00/17846 
5 surrogate markers having predictive value for a medical condition, such as a 
genetic predisposition, a response to therapeutic agent, an inflammatory 
condition, or ah infection, etc, can be identified and cumulatively larger 
populations can be obtained to refine the correlations. A health profile can then 
be generated for an individual subject using a low volume blood sample. The 

10 blood sample can be analyzed for expression profile data of about 1G0 - 500 
genes, comprising markers or surrogate markers of a number of medical 
conditions (Fig. 1: right panel). Panels of varying sizes may be utilized as 
necessary and subsequent refinements in methodology may lead to selection of 
- subsets having panels as large as 15 genes or 12 genes or as small as 6, 5, 4, 3 or 1 

15 genes. 

It is envisaged that any single biological condition may be described by a 
signature panel having a small number of highly informative constituents 
providing a signature calibrated profile (also referred to as a fingerprint). The 
presence of highly informative lbd is demonstrated in several of the 

20 accompanying figures. For example, Figure 11(a) H-2, 11-4 and 11-5 appealed to be 
highly informative. Highly informative constituents in Figure 2i include the 
interleukins. Tfie signature panel may provide a signature profile or fingerprint 
which is sufficiently robust to serve as a standard in describing a particular 
biological condition 6t an effect of a particular agent on a biological condition. 

25 For purposes of iUustrating a signature panel, constituents of a panel for 

measuring inflammation have been provided that are ihforinative with tespett to 
a parti<^ar Bibfo t*or example, we ? have used a panel for 

inflammation that his & c^istitueritS- fl^la, 11-6, tl-l^£M&SF ahd IFN-g in 
Figure 18(a>-fe) to determine the response 6t 5 subjects to vafyihg ^hc^tfations 

30 of dn%s: tfcis grdiip 6f ^iistiftients is a a l^^priei ^^fMi^atibn 

- relate^^ 

n-15/fe 

Snd WitMl the' subset 6$ coh&tihlenfe \vere selected on tfie basis of the 
35 infc^l^ntoi^ c^itidli ^ " ^ A ^ 
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5 Embodiments of the invention provide examples of at least 4 different 

panels which may be used separately or together. These panels are an 
inflammatory panel (TNF-a, Il-lb, ICAM, 11-8, 11-10, H-12p40, ICE, cox-2, cox-1 
and mmp-3) a cell growth and differentiation panel (c-fos, c-jun and STAT3), a 
toxicity panel (SOD-1, T ACE, GR, HSP70, GST, c-fos, c-jun, INOS) and aliver 
10 metabolism panel (INOS, cyp*a and u-pa). Other panels include skin response or 
prostate cancer or endothelial/cardjovascular response panels or cell growth or 
differentiation or liver metabolism panels. Although provided as examples, the 
above panels are not intended to be limiting. 

ru>ng Ex pression .■.•..-.-.■v. ^- 

15 For measuring the amount of a particular RNA in a sample, we have used 

methods known to one of ordinary skill in the art to extract and quantify ' ' j . • 
transcribed RNA from a sample with respect to a constituent of a panel RNA is 
extracted from a sample such as a tissue, body fluid, or culture medium in which 
a population of a subject might be growing. For example, cells may be lysed and 
20 RNA eluted in a suitable, solution in which to conduct a DNAse reaction. First 
strand synthesis may then performed using a. reverse transcriptase. Gene 
amplification, more specifically quantitative PCR assays, can then conducted and 
the gene of interest size calibrated against a marker such as 18S rRNA (Hirayarha 
et al., Blood 92, 1998: 46-52). Samples are measured m multiple dupU^ for 
25 example, 4 replicates. Relative quantitation of the m^A is determined by the 
difference in threshhold cycles between the size marker and the gene o^ interest. 
In an embodiment of the invention, quantitative PGR W performed using 
amplication, reporting agents and instruments sjach as thos^ 
commercially by PE Biosystems (Foster City, CA). Qjyen a defined efficiency of 
30 amplmcation of target transcripts, the point (e.g,, cycle number) that signal from 
''ainpimed'ter^ 
spj^c,m^ge transcri^ 
: sjgna^ such as fluprescence,^ 
absorbance, etc,, when correlated to a known cpricen^tiort of target templates 
35 (eg., a reference standard, curve) ^r normalized, tp f a s^dard wim l^ted^ , ¥ , 
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5 variability can be tiled to quantify the number of target templates in an unknown 

sample. 

Although not liihiteci to amplification methods, quantitative gene 
expression techniques may utilize amplification of the target transcript. 
Alternatively or in combination with amplification of the target transcript/ 
10 amplification of the reporter signal may also be used. Amplification of the target 
template may fee accomplished by isotKermit gene amplification strategics, or by 
gene amplification by thermal cycling such as PCR. It is desirable to obtain a 
definable and reproducible correlation between the amplified target or reporter 
and the concentration of startmg templates. 
15 It is envisaged that techniques in the airt using; microfluidics for example 

and highly sensitive markers will enable quantitation of RNA to occur directly 
from a single cell or lysed cell. This may rely on amplification of a marker but 
may not require amplification of the transcripts themselves. The amount of 
transcript measured for any particiilar locus is a data point or member of the first 
20 profile data set for a p&rf^^ ^ 

According to embodiment of the I invention, '""a first profile data set is 
derived from the sample, the first profile data set including a plurality of 
members/each nteiriher being a quantitative measure of the amount of a RMA 
transcribed from a gene locus, the gene locus being a constituent in a panel of 
25 constituents. A first profile data set may be obtained from a quantitative 

measure of the amount bf a distinct RNA or protein corresponding to a. gcfhe 
locus, flhe figures provided here! aire directed ta BtNA. However, die Method 
could be applied vising p^rbteins where sensitive quantitative techniques kte 

• available fot measuring fifee iniouitt <>f a distiitcf protein in a cell. 

30 Bk^feftrbffle dfata^e^ " • ' r L %v ^ ■ ■ • 

* - ^"^"i^^^^^jf ^pl& ffctn r ^gte InmvidtiMs <^f&m largk gro%s of 

individuals jSift^te "a W^d^mproBie data sets refcitfrigtda particular panel or 
' iseries of panelk irhi^ prbM^ da^ se^ may b^ stor^ ^ f6^rds in a libr^fy for 
iise aVbaMline prd^le data ^ts As thfe terin "baseline* strgge&sj the st6t£ci 
baseline pr&file Sata Wte setve as c6rft^aratorS f 6r providing ai calibrated profile 

25 
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5 data set that is informative about a biological condition or agent. It is anticipated 
that many baseline profile data sets will be stored in libraries and classified in a 
number of cross-referential ways- One form of classification might rely on the 
characteristics of the panels from which the data sets are derived. Another form 
of classification might be the use of a particular biological condition. The concept 
10 of biological condition encompasses any state in which a cell or population of 

ceils might bp at any one time. Hus state might reflect geography of samples, sex 
of subuxrts or an v other discriminator. Some of the discriminators may overlap. 
The libraries migty also be accessed for records associated with a single subject or 
particular clinical trial. The classification of baseline profile data sets may further 
15 be annotated with medical information about a particular subject a medical 
condition, a particular agent etc ? 

The choice of a baseline profile data set for creating a calibrated profile 
data set is related to the biolqgical condition to be Evaluated, monitored, or 
predicted, as well as, the intended use of the calibrated panel, e.g., as to monitor 
20 drug development, quality control or other uses, ,It might be desirable to access 
baseline profile data sets from the same subject for whom a first profile data set is 
obtained or from different subject at varying times, exposures to stimuli, drugs or 
complex cpmpounds; or may be derived from like or dissimilar populations. 
The profile data set may arise from the same subject for which the first 
25 data set is obtained, where the sample is taken at a separate or similar time, a 
different or similar site or in a different or siinilar physiological condition. For 
^f? 0 *^ 1 ^ figure 5 provides a piptocoi in wWch the sample is ta^en before 
stimulation or after stimulation. ^ The profile data set obtained from the 
unstimulated sample may serve as at baseline profile data $et for the sample taken 
30 after stimulation. T3ie baseline data set may also be d^ 

cqntairur^ profile dat^ sets of a population of sulpdts paying some defining 

^"Pf^* S?^™"* }ffiQ?l<¥\y$&; prop^Tti^^^ciatpd with an in vitro cell 
culture. The r^siiltant calibrated profile data se^ may J^en be stor^ as a record 
35 r in a database or library {Fig^e.6) alpr^ with or ^pgonate froiri tfre baseline profile 
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5 data base and optionally the first profile data set although the first profile data 

set would normally become incorporated into a baselihe profile data set under 

suitable Classification criteria. 

Selected baseline profile data sets m^y be also be used as a standard by 

which to judge manufacturing lots in terms of efficacy, toxicity, etc. Where the 
10 effect 6f a ffierapeutic ageht is being measured, the baseline data set might ^ 

correspond to gene expression profiles taken before administration of the agerit. 

Where quality cbfttfdl for a newly manufactured product is being determined/ 

the Baseline data set might correspond With a^ gold standard for that product. 

However, any suitable fiormalization techniques may be employed. For 
15 example; an average baseline profile data set is 5l?taihed^front authentic Material 

of a natiiraUy ^own herbal rtutraceutical and compared over time and over 

different tots in consistency, in 16 ts of 

v compounds preparetflfor^ele^se: ^ 7 -, :v ^ 

Calibrated data 

20 calibrated profile data set may be described as a function of a member of 

a first profile data set arid a corresponding member of a baseline profile data set 
for a given gene lodis in a panel. For example, calibrated profile data sets may 
be derived by cra^ of the amount of ^A traite for a panel 

coitetituenttoaL tell sam^leih an enviitinm sucftas a 

25 :- r therapeutic treatment at a parti^OT time {first profile data set) with respect to 

differs in some iriar^e 

6). We have found that calibrated profile data sets to fee rcprocludble m samples 
^ profile 

30 - data 

compound ate tpmp 

exposed to a sample in vivo (Figure 14 and Rg^ 

27 



WOOi/25473 

5 a subject onto indicator cells can provide informative calibrated profile data sets 
with respect to the biological condition of the subject including the healthy 
disease states, therapeutic interventions, aging or exposure to environmental 
stimuli or toxins of the subject (Figure 25). 

A preferred use of a calibrated profile data set is to evaluate a biological 
10 condition of a subject. This may be for purposes of diagnosis or prognosis of a 
clinical disorder. It is desirable to obtain a calibrated data set that describes a 
state of health qr alternatively a state of ageor body mass or any condition or 
state that an individual subject might find themselves to be irv. For example, the 
biological condition might relate to physical activity, conditioning or exercise, 
15 mental state, environmental factor such as medication, diet, or geography or 
exposure to radiation or eiwporuneiital contamination or infectious agent, 
biological or enviroimiental to^in. , If health or cony eifsely si finical disorder is 
being evaluated, calibrated profiles data sets may be used for monitoring phange 
in health status by periodic or regular comparison of profiles; the disorder may 
20 be .a complex disease process possibly involving mul tiple gerxe including 

inflammation, aut^immtme disease, degenerative disease, allergy, vascular " 
disease, ischemia, developmental disease, hormonal conditions and infectious 
diseases. The dw arf^tis; asthma, multiple 

sclerosis and perimenqpausal changes. The biological condition may affect a 
25 - system of a subject including a respiratory, vascular^^^ 

reproductive/stnictural and imrmixiol© The 
•above examples 

^ rot inte^ r. : v-^-v ••; ..:>• r^f- -J : - ; • rA ■;.•>••_ =,-.* tf- . 

SiiE^arly> calibrated f^co^ ds^a se& c^l^ 
30 predict the hqsfcr^^ 





>n, toe extent oi exposure or ■ 



35 



|!^e^^ 

:$tM here showin t^at ca^rat^ prc^le^at; 
thebiologic^ 
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5 compound such as a nutraceutical or herbal. The agent can be assayed using 
indicator cells, ex vivo cell populations or by in vivo administration. These 
assays may rely oh a series of signature panels or enlarged panels for different 
biological conditions. The resultant calibrated profiles may then be used to infer 
likely in Vivo activity from the in vitro study. Insights into toxicity and 
10 m^c^anisms of action can also be inferred from calibration profile data sets. F6r 



anti-i 

systematically! We have provided a systematic approach to investigate the 
biological activities of these and other herbs. We investigated the alleged 
15 r iix^ properties of the herbs by comparing the effect of treating 

the ihdicatbr cell line THP-1 or peripheral blood cells with the agent to untreated 
cells! Untreated cells include 0*5 stimulated untreated cells. Untreated cells 
were used as a baseline profile data set to measure the difference in gene 
expression between a baseline profile data set and the experimental treatment 
20 with the compound. Baseline profile data sets included a single sample or an 
average value from a series of experiments. The resultant calibrated profile data 
sets could Mbit be compared with a library of calibrated profile data sets for a 
particular herb or/ and libraries associated with different agents or conditions. 
Viqta ^e imq obtained about ia jprevibiisiy undescribed agent, a 

25 sigtiature panel may be derived optiorfally together with a signature profile to 
tseiVe as gold Standard for tesfihg other batches of the same agent. 
^dlcQlk^on of cklibrat^ profiie data Sets and compiStatidnd aids 
7 1 fhe ftincfion relating the baseline aitd profile data sets is in a preferred 
em^d:iih^cit/a Vaftio expressed a§ a logarithm.' The calibrated profile data set 
30 may be expressed ih J a l^readsReet dr represented graphically for example, in a 
bitS '^3wHt iSf tabular fofm but may also be exp^i^^ed in a three dunensicnal 
^fl^i^te aixdTtiS 
iHgaritfli^ sc£le is on tile ^axfe. iSleiiJ^y^oJf a V^librated data set may; be 
~ ^itrit&skfrn as la pdsltivfe V&Iufe i^Dresenting Sr'~T^+i w &t\U romrm * /Vf <=» 



35 expri^idft^r^as a n^gamrfe value rep$<^ 
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5 expression with respect to the baseline. 

Each member of the calibrated profile data set should be reproducible 
within a range with respect to similar samples taken from the subject under 
similar conditions. For example, the calibrated profile data sets may be 
reproducible within one order of magnitude with respect to similar samples 
10 taken from the subject under similar conditions. More particularly,, the members 
may be reproducible within 50% more particularly reproducible within 20%. 
Each member of the calibrated profile data set has a biological significance if it 
has a value differing by more than an amount D, where D=F(1.1)tF(.9) and F is a 
second function. 

15 It is the pattern of increasing, decreasing and no change in gene epcpression 

from the plurality of gene loci examined in the panel that is used to prepare a 
calibrated profile set that is informative with regards to a biological condition, 
biological efficacy of an agent treatment conditions or for comparison to 
populations and which may be used to identify likely candidates for a drug trial, 

20 used in combination with other clinical indicators to be diagnostic or prognostic 
with respect to a biological condition or may be used to guide the development 
of a pharmaceutical or nutraceutical through manufacture, testing and 
marketing. 

The numerical d^ta obtained from quantitative gene expr^sion and 
25 nmn^rical data from calibrated gene expression relative to a baseline profile data 
set may be stored in databases or digital storage mediums and may retrieved for 
purposes including managing gatjeiit health care or^f or conducting d^gical trials 
o^ f or <^ra<rta^^ 

World Widg Web / email, or internet access site for example or by harcl copy so as 
30 to be/cpUected and pooled from distant geographic site$ (Figure 8). 

In a preferred embodiment a descriptive recprdis $t<ored in a single or 
multiple databases where the stored data ^ incudes t^ie raw ^^e^p>r^|q^ data 
(first profile data set) prior to transformation by use of a baseline profile diata set, 
as well asa recbird of Jthe baseliiie profile data Set used to generate the calibrated 
35 profile data set including for example, annotations regarding whether the 

30 



5 baseline profile data s>et is derived from a particular signature panfel anclany 
other annotation that facilitates interpretation and use of the data. 

Because the data is in a universal format, data handling may readily he 
done with a computer, "the data is organized so as to provide an butput 
optionally corresponding to a graphical representation of a calibrated data set. 
10 For example, a distinct simplb derived from a subject being at least ofte of 

or protein may Be denoted as P, : TThe first profile data set bbiis&tS of M t whe^re Mj 
is a quantitative 'me^ure of a distinct RNA or protein bohsfifiieriti ihhe record Ri 
is a ratio of M and P and may be annotated with additional data on the subject 
relating to for example, age, diet, ethnicity, gender, geographic location, ittedlifcal 
15 disorder, mental disorder, medication, physical activity, bbdy mass and 

~* envkorunenfal exposure: Moreover, data handling may further include accessing 
data from a Second condition database which may cbntain additional medical 
data not presently held with the calibrated profile data sets. In this context, data 
access may be via a computer hetwbrk. 
20 * The above clescribed cfata storage on a computer may provide the 

information in a form that can be abcessed by & user. Accordingly, the xxser may 
load the information Onto & second acctes^site including downloading the 
irifohrri^ u^ris toving a password 

other security <ieviee so as to protect the medical records contained within A" 
25 feature -of this embodiment of the invention is the ability of a user to add tiew or 
annotated records to the data set so the recbflds bebdiile piti of the biolb^ical 4 
information. "'^4&h.\\y 
*1flie gifaptiicM ^ptesferitation of calibrated proMe 'data sets pekiuning to a 
priMiet^^ 
30 mekhi^^ 

^fex^ • > 

The i^^enfe i^e&Soit fijj^tft* al^ iinple^t^as a 

^onrt^ 

include programxode for deriving a first prBffie dat& £etf and forptoduciiig ■ 
35 calibratedpbfiy^ 
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I instructions fixed either on a tangible medium, such as a computer readable 

media (for example, a diskette, CD-ROM, ROM, or fixed disk), or transmittable to 
a computer system via a modem or other interface device, such as a 
communications adapter connected to a network over a medium. The medium 
may be either a tangible medium (for example, optical or analog communications 
0 lines) or a medium implemented with wireless techniques (for example, 

microwave, infrared or other transmission techniques). The series of computer 
instructions preferably embodies all or part of the functionality previously r 
described herein with respect to the system. Those skilled in the art should 
appreciate that such computer instructions can be written in a number of 
15 programming languages for use with many computer architectures or operating 
systems. Furthermore, such instructions may be stored in any memory device, 
such as semiconductor, magnetic, optical or other memory devices, and may be 
transmitted using any communications technology, such as optical, infrared, 
microwave, or other transmission technologies. It is expected that such a 
20 computer program product may be distributed as a removable medium with 
accompanying printed or electronic documentation (for example, shrink . ... .. .. 

wrapped software), preloaded with a computer system (for example, on system 
ROM or fixed disk), or distributed from a server or electronic bulletin board over 
the network (for example, the Internet or World Wide Web). In addition, a 
25 computer system is further provided including deriy atiy^ rnoduk^s for deriving a 
first data set and a calibration profile data set. , , . ; ; . v - ■ 

• Clinical trials . -inM^^'i^; 
The use of calibrated profile data sets for performmg.ctinical trials is 

ulustrated in Figure, 10 using the aboye^de^ 
30 running a dinical trial or managmg patient ^ Moreover, standardization 
7 between laboratories may b^ad^eved ^y^^f,^^^^^9^_ cell 

4ipppol£Sa^^ 

•is performing^tiie protocol correctiy. ;v . . ;/ ,-.._, r . ^ - 

35 Samples of how embodiments of $te myenfion may be us^for . ... 
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5 augmenting clinical trials includes providing new methods for patient selection. 

Clihiral triiafcTih wMchc^ or excluded according to a 

predetermined optimum calibrated profile for a given biological cohdition can 

result in more precise monitoring than wbtdd be otherwise possible. It dan also 

result iri a greater efndcncy in clinical trial design because unsuitable patients;- 

10~ that have for example complicating factors or conditions ca^ be sc^eenecJ outv 
The Calibrated prbf ile data will also enhance the "sigftalfo noise" by removing/ 
n6n-r^p6nders from double blind placebo studies. The basic structure of a ; 
clinical trial design using gene Expression prof iiihg could follow any of several 
formats. These include testing body fluid from a candidate patient in the trial ex 

15 vivo against a new therapeutic agent and analyzings the calibrated profiles with 
- respect to an agent-treated and placebo-treated samples using a predetermined 
panel and evaluating whether the candidate patient would be likely tb respond 

without adverse effects to the composition being tested. In selected indications, 

\ ....... .-• ,* 

profile data oktairiekl^om in vitro cell cultures or orgaii cultured may be desired 
20 where the cell originates f torn a target subject or from another subject or from an 
established cell line, or from a cell samples removed from the target subject 
where the cell sampl^lrtay be obtained from any body fluid including a blood, 
urirife; ^meri, ^mi^^ 6r a ce^ W fe^api^friMi 

mucdsal membranes such as from the buccal cavity, th^ eye, rioSeV vagina or by 
25 means of a biopsy including epithelial, liver, sternum mSrrdwv testicular or Ax>m 
tumdf tissue temd V£d surgically frorri a turgor at any location. Th^ afeove- 
desMb&i kjurtfes of Sampled are applicable to arty ^edi^at use to w - 
caiibirateS proHle data sets are desired. ^ r / r 

Th \^<^dbsap ahd tdkidty st^ite tising calib^ed p^fiife ^ate $ets 
30 obtained from indicator cell lines or samples of the patien«e£fe&&^ 

likeBli^^ pr^tic^of beH^&tl^fecti ft^ar^^ 

oh an iiMivi^^ t^^kximi^ th#toi^&^ 

35 %^ #or^xample/F^ 
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5 respond to the stimulatory effect of LPS and the subsequent treatment with an 
^ti-inflammatpry drug (methotrexate,, meclofenamate or methylprednisolone). ; 
The data show how the effect of methotrexate and meclofenamate generates 
similar calibrated profile data sets where the baseline is LPS treated bipod. In 
contrast; the methylprednisolone has a substantially different effect from the 
10 other two compounds. A similar type of analysis can \>e performed with complex 
mixtures as illustrated in Figure 21 in which the calibrated profiles obtained 
when ; Echinacea, Arnica and Siberian Ginseng applied to LPS stimulated blopd 
ex vivo are compared. In this example, ?l11 three agents appear tp act differently 
frPm each other with respect to a sample from a single subject. Similar analyses 
15 can be used to compare compounds with unknown targets or activities or 
metabolic patterns to compounds, complex or staple, with known pr pr^v 
determined profiles. 

c The above methods and procedtures can be utilised in, the design and 
running of clinical trials or as a supplemental tool. Moreover^ the above methods 
20 and procedures can t>e used to monitor the patients' health as well as the 

patient's responsiveness to an agent before during and after the clinical trial. 
This includes monitoring whether multiple agent? interfere with each other, act 
synergistieally prradditiv^ly pif are toxic or neural with respect to each oti*«. 
This type of information is very important as individuals ,tak<e ^ i^ 
25 i.. number of c^edications. -A^f^-vi 
Similarly, the 
manage pati^t care for 

procedures may also be used to develop a regional or glo^ 
that iise^ 4^Jibmted 

30 . reseaj^#£4^^ -v ^^^te^i** • 

dat^a^ ;to^;ether with infp^ajion extra co^nmoi^ti^s that 

> ^anfee tpg^^r pt ^ 
g^pWprepres^te 

35 of aprod^^ to its a<^y ity ^ jpcw^te thf product. 
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5 Alternatively, the graphical form of the calibrated profile data sets and access to 

baseline profile databases provide a means for manufacturers to test discrete 

batches of product against a gold standard. 

The data can be used strategically for design of clinical trials/ It can also be 

useful for physicians practicing at remote sites to offer personalized healthcare to 

10 a patient. Accordingly, the physician might set up personalized databases for 

calibrated profile data sets prior to and after treatment of a particular condition. 



New data on the subject could be added to the personalized database at each visit 
to the doctor. The data could t>e generated at remote sites by tKense of kits that 
- "' permit a physician to obtain a firist profile data set on a sample from a patient. 

15 For remote users to access the site, it is envisaged that secured access to the 

global network containing libraries of baseline profile data sets and calibrated 
proJfiie data sets, classified by particular criteria and representing data from 
larger populations than a single individual, would be necessary. The access to 
the global database may oe password protected thereby protecting the database 

20 from corrupted records and safeguarding personal medical data. The graphical 
form provided by the calibrated data sets may be used to create catalogs of 
compounds in a pharmacopiae complete with toxic effects that might arise for 



particular individuals as well as other types of drug interactions* 



>n 



25 onto a second access site. This process could include downloading the 

imonriation to whateVe* ^ite is desired by the user and could infclude securing 



An. It is deiirahle to control how and what data is 



7 offloaded or ddpied to m&ihfaiit the integrity o3F the datable. It is envisaged that 
while a global network of dlrucal disia would be ah informational resotlt^^ 
30 would have utility is cdndii^i%^^i^ tl^t nught mciMe ^iiieinwidpcal 

^gehtind studies 
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5 markers from mice may be obtained for measuring gene expression in humans 
that indicate early or immediate response to infection, for example/ to a virus 
such as hepatitis virus, or to a bacterium such as Mycobacterium tuberculosis (the 
Gram-positive etiologic agent of tuberculosis) (see Figure 4). Candidate genes 
are identified and changes in expression of those genes in the presence of a 
10 challenge provide a set of markers. The set of markers can combine markers 

encoded by the genome of the subject and one more distinctive markers encoded 
by the genome of the infectious ag^nt. For example, changes in expression of an 
immediate early gene of a virus, e.g. a gene encoding an eitzyme of viral 
replication, and a host gene such as the gene for any or all of IL-2, IL-4 and IL-5, 
15 can comprise markers or surrogate markers for a medical condition capable of 
detecting that condition prior to the onset of medical symptoms. This method 
affords earlier detection of an infection than is possible using current diagnostic 

techniques. . t . . .. , v . y .. . > f ^ 5; , : -. ■ 

(b) Toxicity profiles and medhanistic profiles obtained from an in vitro 
20 assay and in vivo assays. Toxicity and mechainistic information arising from the 
administration of a compound to a population of cells can be monitored using 
calibrated profile data sets. The following is an example of an experimental 
protocol for obtaining t^ information. Firstly, an experimental groups ^ 
established: (1) control cells maintained without tiaerapeutic agent and without 
25 stimulus;.(2) cells treated with therapeutic agent but without stimulus; (3) cells 
without therapeutic agent but with stimulus,. (4) sample v^th therapeutic agent 
and with stimulus. The population of cells can.be selected from primary cell 
cultures prepared in ^ultu^ 

mature d^erenrmted cell preparation from whote blopd or isolated monocytes 
30 from ^target organism, wbich in tins examp|eis mouse- , ; 

The cells are stimulated so as to present a targeted physiological condition 
by piuified from ^ (a variety of 

LPS preparations from pathogenic bacteria, for example, iioi^ S^^onelh^ . 
typhimurium and from Escherichia coli 01157:r^are^aUa^ 
35 Louis, MO). The,^erapeutic agent acta^tered to th^^ samples in this 
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5 ■* example is an inhibitor of ^enzyme knowri to be key in disease etiology, 

namely an inhibitor of a protease or a nucleic acid polymerase* Following 

treatment by addition of the therapeutic agent and further incubation for four to 

six hours, samples of the cells are harvested and analyzed for gene expression. 

Nucleic acid, specifically RN A/ can be prepared from the sample by methods ^ 

10 known to one or ordinary skill ih the art (see; for examples the Lysfe^N-Go™ 

reagent/ Pierce Ghcm, Co.; Rqckford, 1L). Samples are^anaiyzed by QPGR 'K 

according toa quahtitative-replicative procedure, (quantitative polymerase chain 

reaction procedure (QPGR)) (sfee, for example, Gibso^U. 1996 Genome Res.6:995- 

1001; and references cited therein). Total RN A was assessed using universal 

15 : primers; Toxicity of the agent for cells c&hi^ 

v-- stain uptake, rate of DN A synthesis (autoradiography of labeled nucleic 
compared to cells stained), staiiVb etc? ; : 

MechahisHc profiles- Can be determined by analysis of the identifies of de novo up- 
or down-regulated^ therapeutic agent some 

20 genes rare not expressed, indicating potential the therapeutic agent in 

suppressing the effects of stimulation by %e IJPS. For example, in Figure 21> 
levels of ICEthat are somewhat stimulated ihithe presence of LPS +Echinacea are 
• ^ubstahtially^d^^ssQd by WQ : f Arnica relative td U^ stimulated dells absent 
- agent. Levels of BSP 70;which a£e dep^ of IjFS^chinacea 

25 ahre substanhaU^ ih the ptesen<:e?of ; LPS + Arnica, and LPS + Siberian - 

Ginseng relative to LPS stimulated cells absent th<e addition of ah agent. Levels 

-hi.- o£IL?12p4G w^ LPS ^ EcHinacea are 

rsiibstantially depressed^m and 1JPS ^Siberian 

" Gix^^g^relahve to LPS stimulation. In contrast to the above using: nutraceutdcals^ 

30 <^igu^ in whole blood 

% iortE^la^^ 

i v^r^ehc^^f ^prednisolone *L$S wheh *ompl*M to arnica or .nothing ^LPS. 

? ^ •' r^(e) •. Quantitation^^ in 
^k %*ya®&$^^ i<: ^:Jtk€h J \ • -r-.-, - - -<\, v. 7* 

35 Leukaeytes can b^^bteiited ;ifrom a blood sample of a subject; for the > 
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purpose of assessing the appearance of a pathological condition in another organ, 
for example, the liver, A profile data set is obtained of genes expressed in the 
leukocytes; for example/ genes encoding a set of lymphokines and cytokines. The 
data set is compared to that of the database, to examine correlations for example 
to other subjects, and to the subject priorto acuninistration Of a therapeutic agent. 

By this methods correlation can be drawn between, for example, 
administration of acetaminophen (Tylenol) and sensitivity to this therapeutic 
agent and manifested by liver damage. An early prediction of therapeutic agent 
sensitivity, detected prior to the onset of actualdamage to the liver, can be 
clinically available so that the subject receives no further administration of 
acetaminophen. The success of the database is the ability to detect a correlation 
or correlations prior to the onset of traditional medical assessments,, such as 
increase in bilirubin level or other indication of liver pathology. 

(d) Calibrated profiles from blood cells for prognosis of severity and 
predictionof adverse reactions in treatment of an autoimmune disease. 

The probability and timing of onset of symptoms , of an autoimmune x. 
disease, for example, rheumatoid arthritis, may be monitored by appearance of 
expression of markers or surrogate markers as determined by the methods of 
igene expression profiling of markers or surrogate markers and comparison to a 
.profile database as described above. Thus. an indication of imminent onset can be 
; obtained; and advanceimanagement by utilization of preventive measures to c 
forestall onset, can be taken. Further, the user can choose a set of potential 
therapeutic agents, and asse^ior a giv^^ 

present an adverse reaction if given a full course of treatment; prior to that full 
course* For example, using embodiments ajMfrein^ - 
agent methotrexate can^^^ 
-*©£a tiierapeutic agenL K toe gene ex^ data set of the subject in 

vb^s^^dyerse reactiions to^tn^ full bourse of 

methotrexate is counterindicated. Conversely, if the gene-expressibrr profile data 
those; of subjects who have r» 
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5 administration of a course of methotrexate treatment, then this therapeutic agent 

can be administered to the subject With much lower probability of adverse 

■« . 

reaction. - : . v .- 
Discussion of Figures 

Figures 1-4 illustrate some of the applications of calibrated profile data 
10 sets. In Figure 1, three possible scenarios are provided. , Firstly; a candidate 
-r therapeutic agent may be tested to determine its molecular pharmacology and 
toxicology profiles. The test might include obtaining calibrated profile data sets 
for a : series pf panels selected oh the basis of what activity is predicted for the 
- drug. The population of cells exposed to the agent may be the result of in vivo 
15 - administration as depicted by the in vitro where the 

-a* cells may be an indicator cell line or an ex vivo sample from the subject. The 
result of the screery is the identificatipn of m 
testing in human;sul^eGts, : " * 

The second scenario in Figure 1 is the use of ^calibrated profile data sets to 
20 identify a suitable cUnical pqpiria^on f or screening a potential therapeutic agent; 
Both demonstration of lack of toxicity and demonstration of clinical efficacy 
require certain assumption about the clinical populations The calibrated profile 
datasetep^^^ assumptions with respect to the 

,Mold^ 

25; : .The third scenario in Figure 1 is the opportunity to practice individualized 

m^ creating an archive of calibrate profile data sets on 

: <m h^^i^^id^ r in a state of health such that Ranges can be identified using 

> signature; panels so as to permit prognosis or diagnosis of a particular condition. 

:Mofeoyez, stored inforaoation about the patient -in the fo calibrated profile 
30 data s^fts: permits selecting one of a grpup of possible therapeutic agents^most like , 

Jtp beetfe^Me for the v paMent A optii^^ 4o^e of dmgand^ 
i 4|f^dts t^t jqru^ drug^eisu^^ 

x yge?iil&o^ th^ iise of calibrated profUe data sets, is to^provideino^effi<ie^and 

- ^ . qOSteffl^^ < , i . :..^:^, .,:J 7]: k . 

35 f • ^ described alcove for evaluating ^ 
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5 of a subject may be applied to an ex vivo or in vitro assay for measuring me effect 
of an agent on a biological condition as illustrated in Figures 2-4. A sample from 
the patient may measured directly ex vivo or tested ex vivo against an agent tb 
predict an effect in the patient. This provides a quick and effective way to 
determine which drug chosen from within a single class of drugs that all may be 

10 used to treat a particular condition, may be most effective for a given subject. 

Alternatively, an agent may be tested on an indicator cell line that can provide a 
quantitative measure of therapeutic performance in a class of individuals. 

Figure 2 illustrates how calibrated profile data sets may assist m screening 
a library of candidate compounds to discover candidate drugs. Starting with for 

15 example. 500 candidate drugs, these can be tested in indicator cells or ex vivo 

body fluid or tissues against signahrre panels for in vitro toxicology or metabolic 
indicators. The figure illustrates the large number of compounds that entered in 
late stages in the development process only to ultimately be rejected due to 
adverse biological interactions. It is expected that early adoption of the use of 

20 calibrated profile data sets will more readily identify likely successful candidates 
and thereby reduce the expense and untoward effects of animal and human 
? experimeritation for compounds that could have been predicted to fail. 

Figure 3 describes mxddple screens.in which a Compound might t»e 
administered to an experimental animal such as a mouse or to ah indicator cell 

25 ' line. The in vivo of ex vivo of indicator cell sample might further be treated with 
a stimulus. The result of both the compound arid the stimulus could then be 
detected using to signature 
enec t of ho 

panel) arid m vivo (right panel) studies can be used to evaluate me effect diFa 
3d compburtd <drug; riutf aceutical> environmental stimuli? etc.). ' The right harid 'C^y 

* vpaheplsd ^ of att^ vitro cunical^M'';^at is, 

* ^al^^ ; 

'' withbWa stimMus) in vnrb tbr^ vMro) m^ 
treatment of the subje<^ m vivo (see Fig^ 
35 . from both ^alhels is described as toxicity and mechanistic profilesr Either 
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5 " :: experimental course may be used to both evaluate potential toxicity; 1 e- g^> using 

the toxicity, or liver metabolism panels, and to determine or confirm likely 

mechanism of action by a critical selection of a gene panel(s) that illustrates and 

differentiates molecular mechanisms of action (see Figure 12 for a specific : 

example); 

10 [ Figure 4 illustrates a bioassay in which cells are remdved frbm the subject 

y and teste?! ex vivo with the addition of a compound and also a challenge or v 
stimulus. The ex vivo effect of stimulus and then drug on wh6le blood tak<^n 
front a human subject ^ 
/ lipopolysaccharide (an inflammatory agent^ 
15 methotrexate, mecldf enainate or methy Iprednisdlone usihg a si^aMiire-pan^ ifor 
- inflammation. Methy lp^redrus61one> a dmg commonly used in the treatment of 
acute exacerbations of COPl? as weU as in the c^ •.; 
disease, is considered to be a potent by non-specific anti^iriflainm^toiy ag;ent. 
However, as demonstrated in Figure 22, its effects on gene expression are >>\. 
20 dependent on the stimulus. While there are general qualitative similarities 

between the effects on^gene expression across tlxese three stimuli, there are both 
quantitative and qualitative differences that may be important in understanding 
when glucocorticoid intervention is wairahted;, }';*■ 

According to embodiments of the invention; an indicator; cell population is 
25 used to ^ gene expression tiie effectpf an; ^^t ot a^ 

biological sample piay influence the choice of which indicator cell line will be 
most infoimatiye^ For example, a cloned cell line such as 1MP-1 >C)r a primary cell 
population (peripheral mononuclear cells) may provide information ^iatis< : 
comparable to ^atol3ta^^ ,^m a body sample d|?ec^ The 
30 normal state pf gene expression may range from zeite or 
^ more , . / ;S • i i --m ' : y ■' - . ■ v^ '/- 

Siirulafly> 4n agfent may he evaluated for itseffect: orit ^^Jito^U 
cells, either in vivo, ex vivo or in vitro, by adfniiiilsS^^ and th^L j ^ 

Ideterri^ 

35 v conditions^ Figures 1:0^16 kftd 18; 
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5 Figure 18 further provides calibrated profile data sets for different concentrations 
of a single agent showing that the transcription of selected constituents vary with 
dose and therefore the anticipated effectiveness with respect to the biological 
condition. 

The above description of determining a biological condition is exemplified 

10 as follows: The action of a pharmaceutical or nutraceutical is measured with 
respect to its anti-inflammatory properties. The measurement of the effect may 
be established using a panel of constituent gene loci for example, an 
inflammation panel, including, Interleukin 1 alpha (IL-la) or Tumor NecrW 
Factor alpha (TNF-oc). The anti-inflammatory effect may first be established by 

15 treating indicator cells Or sample cells ex vivo with a known inflammation 
indufcers (for example, lipopolysaccharide or Other mitogens) followed by 
treatment with the experimental agent or condition expected to suppress or 
reduce the expression from the appropriate gene loci. According the baseline 
profile data set is the delta change in gene expression for a particular panel of 

20 constituents. The addition tff a potential anti-inflammatory agent results in a 
second delta change that is superimposed on a first delta change. This is 
illustrated for example in Figure 12. Methylprednisolone has a substantial down 
regulation effect on IL-2 in blood cells stimulated ex vivo with LPS where the 
baseline data set is LPS stimulated cells; In this case there is a negative delta. In 

25 contrast, IL^2 appears to be upregulated in whole blood riot previously exposed 
to LPS, where the baselme data set is unstimulated c^ (Figure 16b) This is 
: consistent with the observation that memylpredrusolone stimukted IL-2 ^ 
production^ ; : r : Sk>i;.'u:-.^ r ;<i(;£., : k' '. . ■•. . •■. ,\.vk./;V,- .; : 

The determination of the bibldgicai coriatibri of a subject may include 
30 me ^^S ^storing additional data about the subject. For example, if the 
subject is a human or mammalian patient, additional clinical indicators ^y be 
^t<a^ed_fr^ and 
physicM or sox3plogical findings. k«, t 

iFig^e 7 iflu^ 

35 can imprpyef^e predi^ tiiereby increase ifey^ 
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5 in generating information about a biological condition or agent The figure 

indicates the use of the database in terms of its predictive power to, fbr example, 
predict the course of a therapeutic intervention; follow the course of an ^ ^ 
individual subject compared to a population, prediction of a Uk^ly mechanism of 
metabolism: or molecular mechanism of action or a comprehensive database that 
10 allows comparison of a single profile to a collection of signature, calibrated 
: ^ v precision profiles; - ■ ■ >."■■"■. V >-.-;:<:•; 

Preferred embodiments; of how the database may be used is provided in 
Figure 8. Figure 8 illustrates display of a data prof ile set from the ^oiirce • ^ 
database. Entries for input include a name, an Experimenfal^ype, ajid. whether 
15 the entry is aNew Reference; .<IeUyTissi^/Spe^€S^afid-^h0^^F these are new; 
Therapeutic agent (compound), Dose,^and additional parametei^tand whether • 
the therapeutic agent is new. Observations are recorded according tp the identity 
of a Gene (New Gene) and a Protein (New Protein) i ;The Stimulus or other 
Treatment, if any, and the Dose are entered. Gene (and/or Protein) Expression, 
20 Expression Value, Expression Unks if appropriate and 

shown. The figure specifically iUustrates^the range of applicable fields of : 
investigation from complex natural products to clinical trails in humans^ linkage 
to traditional fonris bf measiurement and evaluation such as literature citations, 
clinical indicators and traditional pharmacokinetic measurements. Expert 
25 analysis of the precision prpftte data;eon]foi^ used 
to guide product development to^^arketing, or used to improve the clinical 
decision making concerning the health of a single individual or population <?f 
^individuals* .. .. . ■ * , y v - • . • ■ 

It is anticipated that one form of record might pro^4B^^l^ a ^?^ ate out a 
30 subject or agent with respect to identity, medical history including traditional £f 

p^M^aceutic^l/me4if al data, d^c^l indijcatipns as :detemuned ^ona literature 
~%t-^i4ata*^ j 
* > r^Fijgip^ 9 sho^vs ^ jepib<3c^^ 

♦Y^a^ 

35 R^^oSk. The figiire m to fc^ V , 
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more locations, compared using a central database and information obtained 
used to affect, for example, the course of treatment of an individual or 
population. The two-way nature of 1109 illustrates the iterative process Whereby 
the database affects the course of treatment or development, and outcome or 
response to such intervention again becomes part of the database, ma first 
location, as in Figure 5, from a tissue sample procured in box 1101, there are ; 
derived multiple RNA species pursuant to box 1102, and thenirrbox 1103, profile 
data are quantified to produce a profile data set that is pertinent to the tissue 
sample obtained in box 1101. In order to evaluate the profile data set, in box 1104 
ihfdrmatibn is retrieved from database 1108, which is located in a second 
15 locations In fact the database may be in coirununication with a large number Of 
locatiotis, each of which is generating profile data that must be evaluated. The 
retrieval of mformation from the database is accomplished over a network 1109, 
which may include the Internet in a manner known in the art. Once information 
has been obtained from the database 1108, the information is used in evaluating 
20 me quaritified prome data m box 1105, withtiie res 1106 that the 

medical condition of the subject may. be assessed; The database 1108 is in box 
; 1107 updated over the network 1109 to reflect.the profile data that have been 
quantified in box 1103; In this manner the database 1108 may be^ipdated to 
reflect the profile data obtained over all locations^andeach lbcatiotihas the 
25 benefit of me data bbtamed ^ - 



(a) Use of whole blood for ex vivo assessment of a biological condition 
an agent A > ■ ... .:•:>-•:: ■• ,;x „.•;.; ;>» 4 - ; ... . « ••.-.>, : v ; ; , - u ,. .■ 
30 - ^v^^^l^^ ..a. 



aliquotmg samples for baselme;rio sti^ 
r^for^t leasVto (LPS), 
phytoheicnlg^^ 
35 andteay^u^ indlvMu^ 
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5 hepariiuzied- Whole blood are mixed without stimulus and held at 37T! in ah 

atmosphere of 5% C02 for 30 minutes. Stimulus is added at varying 

concentrations/ mixed and held loosely capped at 37C for 30 min. Additional test 

compounds may be added at this point and held for varying times depending pn 

the expected pharmacokinetics of the test compound; At defined times, cells are - 

10 collected by centrifupa tion, the plasma removed and^RNA extracted by various 

standard means. < > ^ : 

v (b) Preparation of RN A for measuring gene expression ' 

Nucleic acids, RNIA and or DNA are purified from cells> tissues or fluids of 

the test population or indicator cell lines. RN A is preferentially obtained from 

15 the nudeic add mix using a variety of s . 

Strategies, pp.55-104, in RN A Methodologies, A laboratory guide for isolation 

and characterization, 2nd ed ition> 1998„Robert E. Farrell; Jr., E4y Academic 

Press); in the present use using a filter^based RN A isolatioh systein from Ambion 

TM 

(RN Aqueous , Phenol-free Total RN A Isolation Kit, Catalog #1912- version 
20 9908; Austin; Texas). Specific RISfAs are amplified using message specific primers 
or randpm primers. The specific primers are synthesized frbm data obtained 
from public databases <e,g., Uhigehe, National Center for Biotechnology 
Ihformatfo^ M^dUcine; Bethesda^MD); ihdudihg inf orthation 

from genoirnic and cDNA libraries obtained frorri humans 
25 Printers "are chosen to prefer 

the test or indicator samples/ see, for example, RTPCR> Chapterrl5 inJSNA 
^^^^^^ >M 

edition> 1998,Robfert E. JFaifceU/ Jr., Ed., Academic Press; or Chapter 22rpp;14S-151, 
^ RN A isdlaMft^ protcKOls^ 
30 Volume#6^^^ 
4? Statisti^l&efi^^ 
appfi^tioira^ 

Sninsky, Eds., 1999, Academic Press). Amplified 

i§£tlx^^ or 9700 

35 or 
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5 methods, pp. 1-24, in Molecular methods for virus detection. D.LWiedbrauk and 

D.H., Farkas, Eds., 1995, Academic Press). Amplified nucleic acids are detected 
using fluorescent-tagged detection primers (see, for example, Taqman™ PGR 
Reagent Kit, Protocol, part number 402823 revision A, 1996, PE Applied 
BioSystems, Foster City CA.) that are identified and synthesized from ptiblidy 

40 - known databases** described for the amplificatioh primers. In the present case, 
amplified DNA is detected and quantified using the ABI Prism 7700 Sequence 
Detection System obtained from PE Biosystems (Foster City, CA). Amounts of 
specific RNAs contained in the test sample or obtained from the indicator cell 
lines can be related to the relative quantity of fluorescence observed (see for 

15 example, Advances ihquahtitaitive PCR technology: 5' nuclease assays, YS. Lie 
and C J. Petropolus, Current Opinion in Biotechnology, 1998/9:43-48, or Rapid 
thermal cycling and PCR kinetics, pp. 211-229, chapter 14 in PCR applications: 
protocols for fCinction^l genomics, M.A Innis, D.H Gelfand and J J. Shinsky, Eds., 
1999, Academic Press. . 

20 Example 2. EKffetentmfl 

profile data sets so that the calibrated precision profiles for different agents in the 
same class of iinti-inflammatory result in different signature profiles. 

Figure 11 documents the usefulness of dif ferait inflanunatory stimuli to 
give rise to different, baseline profile data sets so that the calibrated precision 

25 profile data sets for the three ariti-infiammatdiy agetvts tested result in dif fer^iit 
signature profiles, ^e different profiles reflect the difference ^ 
targes 

of therapeutic, ahti- The figure i^^^^ 

extraordinary rangeo^ 
30 thec&Ite^ , 

i^lj^files^ 

dl^gef^^ - • • % ^ ^ 

J " Figure 11 (a> shows relativ^^ 

35 st^hjaGfc^^ 
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5 (TPCK* UT-77, and ** Dex", or dexamethasone). Compound TPCK caused a 10-fold 

decrease in relative expression, and 100,000-fold decreases in IL-4 and DL-5 1 

expression. Further, compound UT-77 caused even greater magnitude of increases in 

relative expression of the gene encoding IL-5, an(J hipre modest increases in EL-1 

expression (more than 10-fold) and DFN-y Such effects can; he highly^g^mffcant m ~ -7" 

10 ^disease etiologies and outcomes, and have predictive value cohcernihg the 

v usefulness as therapeutic agents of these compounds or similar chemical entities 

or chemicals that act similarly. HKS cells are an in vitro model of Gram-positive 

bacterial infection. :•'./ . 

Fig. 11(b) displays analyses of expression of the 12 genes in 

15 lipopolysaccharide-(LPS)-treated cells, an in Pitra model of Gram-riegktive > ~ 

bacterial infections These data include several striking contrasts to the datiih 

Fig. 11(a). Thus treatment with the Aerapeutic ageht Dex caused a striking 

decrease in expression of the ILr2 gene in IPS^trea ted cells; and a striking 

increase in IL-2 expression in HKS-tf eated cells. Strikingly large differences in 

20 gene expression in the differently stimulated cells can be seen for the IL-4 aiid the \ 

Il>5 genes. Expression of^the gene for IFN> in contrast, responded similarly in 

■■■:» ciells treated by either of ^the stim and any of the therapeutic agents. 

By these criteria, expression of the geites f or TIM, IL*4 and were 

observed to be candidate markers or surrogate markers in cell model systems to 

25 distinguish responsesvdf the cells to Gram-positive and Gram-negative bacterial 

infection. ;., >0*-:XV' '•'V'.' 1 - ^ v \V-^^V ; ;. •:/•-,/- :■ ; ; •■ - 

. Bxatfiple 3.r A sihgle ifeerapeutrc agent for treating a particular condition can be 

d^erentiated from a second therapeutic agent that also treats the particular 

<eondition by a signature profile for a giveh panel of gene loci. 

30 - k Fig*|r£ 12 shows a caUbr^ted profile daita set for a panel having 8 ; 

inflamrii^^^^^ 

agents-methotrexate> latedsf^ 
jSfoffleda^sete^ 
35^ agent, Ti^ sign 

■ ;?v "^ 47 
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5 control for a batch of the agent. Indeed, it is envisaged that compounds oitlasses 
of compound s on the market or in development may be characterized by a 
signature prof ile. The signature profile may be represented in a graphical 
format, more particularly as a bar graph as provided in Figure 12. For Figure 12, 
an ex vivo sample was tested. A sample of blood was taken from the subject. 

10 AHquots of the sample were subjected to lipopolysaccharide (LPS) ex vivo. After 
30 minutes, the anti-inflammatory agent as indicated was added to an aliquot of 
the sample of blood and after about another 4 hours, the expression of the panel 
of genes (H-la, 11-2, 11-8, 11-10, Il-12p35, Il-12p40, IL-15, EFN-Gamma and TNF-a) 
was determined. Although the calibrated profile of methotrexate and 

15 meclofenamate were similar, the calibrated profile of memylpredrusoloh© was 
substantially different. Differences may be reflective. of the differences of the 
mechanisms or target(s) of action of this agent within the general class of anti- 
inflammatory compounds. The baseline is the profile data set for . 
lipopolysaccharide absent any additional agents. 

20 Example 4. There is relatively low variability with respect to the profile 
within a single individual over time when the calibrated precision profile is 
determined from the measurement of gene expression across many gene loci that 
have been appropriately induced. ..... / -.,.v./;v 

Figure 13(a)(b) and (c) showa graphical representation of calibrated 

25 ■ precision profile data sets for two differentsamples of whole blood, H^arinized 
whole blood from a single normal healthy volunteer was collected on two 
: separate occasions of more than 2 weeks apart. Figure 13afbr sampjjpf 1M6 and 
Figure 13b,for sample 9^1028 reflect the biological condition of tfie t^ted= cells 
from the single donor xising a panel (i.*., the infiammatibn:panel) of 24 ^emliers, 

30 in response to stimulation with one of three different agents v in V 

this exampleisderiyed from untreated;^ 

fe$|^:h^t-»edj5^^ 

35 stimulated blood sample'9S116wim respect to blood sample 991028; Le^i9T028 £ 
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5 is used as the calibrator or baseline profile date set. The messenger RNA levels 

mdk^iif ed on 10 / 28 /99 were used to compare the levels of messenger RNA 

measured on 11/16/99. A perfect identity bf RNA levels would be represented 

by a flat line at unity. These data clearly show that for baselihe gene expression, 

there tan be as much as an 8|f old difference (6* fun) in messenger RNA levels. 

10 However, for most of the genes measured, the levels of messenger RNA 

Measured on one day are within 2-3 fold of those measured on a different day. !3 
(d) is similar to 1 3(c) except that the cells were not stimulated with LPS. 

The figure documents the relatively low vanability with respect to the 
profile within a single individual over time when the calibrated precision profile 

15 is determined from the measurement of gene expression across many gene loci 
that have be£r\ appropriately induced. The figure illustrates (1) the class-specific 
effectis (generally inflammatory as deterinihed by the effect on pro-inflammatory 
gene loci, e.g. TTSJF-alpha, IL-l alpha an^ 

quantitative differences between each of the agents at the same gene loci (e.g., JL- 
20 2) and (3) reproducible and therefore predictable fef f ecfts on the subject 
population, TK (Figure 13c) 

Example 5. Similarities and 7 differenced in the el feet of a single agent on cell 
populations differing in their biological condition. r v 

£x^vivo gene expression analysis can be p&iformed by obtaining the blood 
25 of a subject for example by drawing the bldd<i into a vacutainer tube with sodium 
hepariii as a^n arlticdagulant: An iand-inflammatofy such as 3-methyl- 
predni^lonfeat a final cbnc&htratioh df l&nucrdiyol^r Was added to blood in a 
^Blypropylerte tube, ihcrubated for 30 Mhut^ at S^: in 5% C02 - After 30 
iftWtes a stimuli such as LF^ at 10 rig/mtor heat killed staphlbcqccus (HKS) at 
30 1:1^5 3fl incubation continued 

* at ^7C:' in 5°/o for 6 hours unldis otherwise indicated. Ery^throcy tes were 
Tysed in RBC lysis sOlutiori (AMbiony arid temi^ii^fe^ls were lysed according to 
the Ambiori kM Aqueous-Blood module (catalog # 1913). RNA was eluted in 
* " Ambibn elution solution. RNfA was DNAs^A treated wi th 1 unit of t)NAse I 
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5 (Ambiori #2222) in IX DNAse buffer at 37C, for 30 minutes. First strand^ ^ 

synthesis was performed using the Perkin-Elmer TaqMan Reverse Transcriptase 
kit with MultiScribe reverse transcriptase (catalog # N808-0234). Quality check of 
RT reactions were performed with Taqman PCR chemistry using the 18S rRNA 
pre-developed assay reagents (PDAR) from PE Biosystems (part #4310893E). 

10 PCR assay of Source Precision Profiles were performed on 6 to 24, genes in four 
replicates on the PE Biosystems 7700. PCR assays were performed according to 
specifications outlined with the PDAR product. Relative quantitation of the 
gene of interest was calibrated against 18S rRNA expression as described in PE 
product User Bulletin 2 (1997) and elaborated in Hirayama, et al (Blood 92, 

15 1998:46-52) using 18S instead of GAPDH. 

Relative quantitation of the mRNA was measured by the difference in 
threshold cycles between 18S and the gene of interest. This delta C T was then 
compared to the normalizing condition, either subject before treatment; or , , 
s stimuli without drug in an ex-yivo assay to measure "fold induction" 

20 represented in the bar graphs. (Figure 14) For example in the above graph, IFN- 
levels are 1/50 less on day 3 than before treatment. 

Example 6 .1n Vivo and Ex vivo samples provide comparable signature: profiles 
Figure 15 shows the calibrated profile data set for two subjects (Subject 1 
and Subject 2) who have been treated over a three day period with a standard 
25 ; dose of the corticosteroids, dexamethasone. Blood from each subjects was < r 
obtained 72 hours later and a, quantitative measu^ of the amount of RNA 
, Cp^esp^ding^ 

calibrated profile data set ior each subject was similar for mqstgene loa> some 
•^^^:^!^?^> v ^^^i^ e ^5!' for example for 11-2, IH0, 11-6 and,GM- 

30 1 : ^ R A ca %^ te ^ P^ft^^ ^ P ^9 ,^o>vn f pr comparison fc^ar^ex vjty^ • 
5^pl|pf bipod from sample 1 prior to ti-eati^ent wim corticosteroid wh<*re;tiie 
ex vivo sample is subjected to an equivalent amount of corticosteroid in vitro as 
calculated to be the plasma level in the subject. The similarity in the Calibrated 
profile data set for ex vivo samples when compared to in vivo samples provides 

35 support for an in vitro assay that will predict the in vivo action of the compound. 
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5 We have observed a similar comparable effect between in vivo and ex vivo 

samples infected With an infectious agent, more particularly bacterial or viral 
agents/ We have concluded therefore that the ex viv^ 
] : ' y effective methbd of determining the effect of a single compotind or multiple 

cUiiipuluids Oi^a patient; where Uie uiuldpltf " c6iiip6 either iised in 

10 - cbntbinafioh, in parallel or sequentially to optimize the selection of an agent for a 
^ bioi o^ital condition for the subject, : ^ " ; 

r li^amfrle 7 . Demonstration of reproducibility of ah in vitf b respbhse With afv 
approved antiinflammatory on 5 different donor subjects. 

- Comparison and analysis of the Figures 18a through 18e demonstrates the 
15 consistency of effect of the stimulus and in vitro treatment With an approved 
- antiinflammatory on 5 different donors (each figure representing a unique 

donor). The use of a known and tested stimulus results in a highly reproducible 
'gene response in vitro that may be correlated with a predictable m Vivo response. 
Figures 18a-l8e provide the results of analysis bf 5 donors; from Which a blood 
20 sample has been taken. The blood samples were exposed to a therapeutic agerit a t i 
Various concentrations ran 

biSpLM, IjiM; 3^iM and SjiM/fot a4 hoiir periods of the 

dHig resulted in a calibrated profile data set for ^ inflair^ at each 

cortcentrahoh that Was qualitatively different from the next. Figure 18a 
25 ? corresponds to doftbr 1 / Figure IBb corresponds 'to donor 2, Figure 18c 

corresponds to donor 3, Figure 18d corresponds to dondir 4 and Figviie 18e e 
■ s * 4 y i goirtepbhds tb donor 5. Each individual varied- frotfi the Other »id also provided 
T a-Vaiikble profile for a different cone^tratibn. lihis sfe^Pof figures iUuistir ates the 
- < high level bf information obtainable by calibrated pfofile data Sets. 

^am^B. A cahbrafed profile dafkset may proWcie a Signature profile far a c oritj&lex 
' — # y&ti^ - • \ v' vV-^^ *'--V ^ > 

a ^ on a 

Ji '^^el bf tbktefittienfs indudirig cb^titiieiits^f m inflaiiuiiatbry panel (^H^a, 1Mb, 
ICAM/I1-8, n-10> !H2p40, IGE, cox-2, cbx-1 and mmp-3) a cell groWto khd ^ 7 ; 
v differi&h^bh ^ariel (c-fos, c-juriknd STAT3) , a tbxidty panel (SOD-1, T&£B, G% 
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5 HSP70, GST, c-f os, c-jun, INOS) and a liver metabolism panel (INOS, cyp-a arid u-pa); 
The cells assayed in Figure 21 are aliquots of blood from a subject that are exposed ex 
vivo to lipopolysaccharide and to Echinacea (SPM99102^14) Arnica (SPM9910076) and 
Siberian Ginseng (SPM9910074), each of the njutraceuticals being applied to the blood 
sample ^tnhersa me coiicentraliuu of 200ug / uib The baseline is celisample with 
10 lipopolysaccharide in the absence of at nutraceutical. Each nutraceutical (formed from a 
complex mixture)has a characteristic signature profile just as did the single comp ound 
pharmaceutical anti-inflammatory agerits. The signature profile may be provided in a 
graphic form that can be use to r identify a herbal while providing info 
concerning its properties arid its efficacy for a single subject or for an average 
15 population of subjects. 

Example 9 . A quality control assay for Echinacea brands using calibrated profile 
data sets : . % . ..- . 

Figure 24 shoves a graphic repr^ntatipn of the calibrated profile data sets fdr 
fpur different commercial brands of Echinacea. Brands using an Inflammation Panel. 
20 As expected, SPM007 and SPMQ03, gave the signature, calibrated profiles similar to 
authentic Echinacea. Samples SPM010 and SPM 016, although labeled and sold as 
Echinacea when tested using the system described in Figure 14, resulted in signature 
calibrated profiles that ^^e substantially similar to the profile obtained with 
lipopolysaccharide alone. Echinacea and SPM016 were found to have 

25 elevated, highly biologically active levels of endotoxin while the LPS levels in SP007 
and J5P0CB wereundetectahle. A stored signature profile for active echinacea obtained 
-:frpm ^ the inflammation panel, 

^er^ts evalu^ differentiation of existing pr new 

brands of Ech^acea, guide A§ Illation ai^ of new compounds with 

|Ph v,d^fe^ ^siKu^ be used 

in the development of quality assurance in the produc^on, analysis ^nd sal^ of new or 
* : M twp of the brands of Echinacea 

W ■> Example 10 Comparison of thre^e herbal preparations using art indicator cell line 

52 
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5 Figures 25 (a) -(c) provide calibrated profile data sets for three herbal 

preparations with respect to an indicator cell line (THP-1) rather than a blood sample 

from a subject. In Figure 25(a), the baseline is the profile data set for THP-1 cells absent 

the herbal while the histograms represent the calibrated profile data sets for the same 

herbal from three different manufacturing sources of the same herb at 250ug/mL Gene - 

10 expression results are shown on a log scale. Similar to the observation in Figure 14, 
- V these demonstrate that similarly labeled c ompounds obtained from different sources 
have demonstrable and quantifiable differences m callBF^ specific 
panel, eg. The inflammation panel designed to obtain information about the expression 
• of gene products real ted to inflammation and infection. This suggests that the 

15 compounds likely have different efficacies when tised foir specific purposes. 

Figure 25(b) provides a comparison; of the calibrated profile of a single herb at 
three concentrations using the indicator cell line of THP-1. Tlte baseline profile data set 
is untreated THP-1 cells. Analysis of the* data suggests a concentration-dependent 
response in the indicator cell lines which, atlthough demonstrated here, may be 

20 indicative of a similar response in subjects: 

Figure 25(c) provides a comparison of four commercial echinacea brands used at 
the same concentration and tested against a panel of constituents, using a THP-1 cell line 
as an indicator cell population. Differential expression, as revealed -by differences in the 
calibrated profiles, allows direct comparisons of complex compounds to be made. For 

25 example, analysis of the differences in the calibrated profiles cbuld'be used to guide 
compoimd isolation and development, pro or 
used by the consumer or health professional to guide thehm^ didice of a 

single compound feom a class of similar compounds that may be suited for a particular 
biological condition. ■ . 7 i" :> /;- ^ V H. 4 i* • • t ' v 

30 K ^ r^ti^ugh various embodiments of tH^-inveh^ottiiave been disclosed, it - Uv. 
should be ;^p|>arent td those skilled ixrifi* V,.*.-: 

-iAVentioi^ 

other obvious modifications are intended; to be coveted by claims. ■ 
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5 What is claimed is : 

1. A method; for evaluating a biological condition of a subject, V 
comprising: ; 

a. obtaining from the subject a sample having at least one of 
10 RNAs and proteins; 

b. deriving froin the sample a first profile data set> the first? 
profile dataset including a plurality of .members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 

15 measurement of the biological condition; and 

producing a calibrated profile data set for the panel, wherein 
each member of the calibrated profile data set is a function of a corresponding 
member of the first profUe data set and a corresponding member of a baseline 
profile data set for the panel> the calibrated profile data set providing a measure 

20 of the biological condition of the subject, 

2. A method; for evaluating a biological condition of a subject, 

comprising! '.; ^^a-: ... ».'■< \ J . 

.:. a, ^ obtaining from theisubject a first sample haying at least one 
25fv ;; of?$^ - 
: £ y -xu 7 i ^ : ;b. applying the first sample or a portion thereof to a defmed 

containing at least one of RNAs or proteins; 

30 : >v.^ ^ : - : -: u4iv; v ^ second sample a first profile data set> the 

first profpe^ being a 

panel of cons tl turn 

• meastai^eht of Ithe biQlogic^ '^-i-sy^-* . }; ^^.^Yy^;:-^.^ 

35 e. producing a calibrated profile data set for the panel, wherein 
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5 each member of the calibrated profile data set is a function of a corresponding 5 
member of the first profile data set and a corresponding member of a baseline 
profile data set for thje panel, the calibrated profile data set providing a measure 
of the biological condition of the subject. Y - ^ 

10 3. A method, for evaluating a biological condition affected by an 

*i ag ent, the method comprising r - ; ^ ; 

vj. a. obtaij^g, 1^ : 

agent has been administered>.a < «ajnple having at least one of RN As and proteihs; 

b. deriving from the sample a first profile data set, the first 
15 profile data set including a plurality otmen\bers>each member being a - , 

J quantitative measure of the amount of a distinct RN A or protein constituent in a 
panel of constituents selected $o that measurement of the co^tituerits enabliBS 
measurement of the biological condition; and t r ; . / V :W:^../ 

c. producing a calibrated profile data set f or> the panel, wherein 
20 each member of the calibrated profile data set is a function of a corresponding 

. member of the first profile data set and a corresponding member of a baseline 
profile date set for^the panel, the caU^rated profile data set providing a measure 
of the biological condition as affected by the agent. 

25 4. A method a^ 

, * b^ehne profile datfi §et is derived from one or ippre other sample fi^m tbe 
saine subject ^ different from those of theisample. , 

5. A method according to claim 4, wherein the conditions are selected 
30 frpm the group consistmgrof (i) the timLeuat whi^va giv^siampJe is taken, (ii) the 

' : subject when a given sample is taken. - v J.vss v.* 4 ■■' y-/-. '^>^>Mk-\i^ \ 

■ ; ,6 S( ^. A i^thod according to claim, 4, wherein the qne or more other 

35 ,„^g|pp^ 
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5 an iiutial saiitple and thesample. 

7. A Me&od accordiftg to claim 4, wh^eiiv thfc one or mbre other 
samples are taken over an interval of time that is at least one month betvVeki ari 
initial sample and the sample. 



10 



sample is derived from blood and the baseline profile dkta set is derived from 
ti&SUe Ot:b^ othpr th an KlfihH 



15 9 - A method according to claim 4, wfter&ri 

is derived from oneor more other samples from Sairie subject, taker! when the 
subjectig in a physiological condition different from that in Whitfv the subject was 
at the time the sample was taken, with respect to at least one of age - diet/ 
medication; and environmental exposure. ^ i 

20 ' -y . - l > ; :•■ * ■■*:>■■■'■' y t . ■ . , v.; ? r- - 

101 A method according to claim 3, whet^iri the baseline profile :datS set 
is derived^om one or mo^ other samples from the - • 

under conditions different fro^ 

25 jj- A method ateordihg to dlainl 10,\vhere^ 

seleae^frOm the ^bup consisting of (i) the timeatwhkih a giveh: samgl£ iS^aken 

and (ii) the^hys^og^ 

taken. 

• an initial Sample and the sample. l~)y- 

- IS. - A iiifethod according to tihiift 10> wherein tfie one or mote^ther 
35 ^isamplgs ^afe takeftoveran intei^cfrl^^ 

56 



WO 01/25473 
5 initial sample and the sample. 



PCT/US00/17846 



10 



14. A method according to claim 10, wherein the sample is derived 
from blood and the baseline profile data set is derived from tissue or body fluid 
of the subject other than blood V 

rv. 15, A method according to claim 10; wherein the baseline profile data; 

set is derived from one or more other samples of cell populations associated with 
a rnrVimWn 'snhjpri, thp populations taken when the subject is in a physiological _ 
condition different from that in which the subject Was at the time the sample was 
15 . takeh, with respect to at least one of age/ dfet> medication, and environmental 
exposure: " ■"" '•'''"<*• . 

16. A method according to any of claims 1 and 2, wherein the baseline 
prbfile data siet is derived frdm orie tit tnore other samples from one or more 

20 different subjects. : 

17. A method' according to claim 16> wherein the one or more different 
subjects have in common with the subject at least one of age group/ gender, 
ethnicity, geographic location, diet, medical disorder, clinical indicator, 

25 medication, . p 

is derived from one or more other samples from one or more cell populations 
associated with different subjects. 



30 



35 



19. A method according to claim 18/ wherein th6 oriebr i±ib*e diff erervt 
subjects have in common with the subject at least one of age group, gender, 
ethiudty, gieo^pMelocatiorv, dfet> inedica(l disorder^ clinical indicator, 
medication, physical activity> bodyonass, and; (envirora^^tMe^ 

57 
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5 20. A method according to any of claims 1 through 3, further 

comprising: interpreting the calibrated profile data set in the context of at least 
one other clinical indicator^ 

21. A method according to claim 20, wherein the indicator is selected 
10 from the group consisting of blood chemistry, urinalysis, X-ray, other chemical 
assays, and physical findings. 

>.. 22. A method according to any nf claims 1 through ^ wherein th* 
biological condition is a complex disease process, involving multiple.geries, the 
15 disease being of a type involving at least one of inflammation, autoimmune 
disease, degenerative disease, allergy, vascular disease, ischemia, cancer, 
developmental disease, hormonal condition, aging and infectious diseases. 

23. A method according to claim 22, wherein the biological condition is 
20 one of arthritis, asthma, multiple sclerosis, and perimenopausal change. 

24. A method according to any of <darms 1 and 2, wherein the subject is 
s a living organism^ > ; :.v,-.:.; 



25 25. ;. A method according to claim 24, wherein ^e subject is a p^ammal. 

»>: j u 26. ;-^i^^B@W^L aoOTrding tp claim 3^ wherem of cells is 

Ataman cells. ^ , -:, . . w-. . .-.-.-'^ 

30 27. A method according to claim 3, wherein the population of cells id .;-y: 

ssunpleis^det^ 

35 . . * 

58 " 
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5 29. A method according to any of claims i through 3, wherein the 

sample is derived from blood. 

30. A method according to any of claims 1 through 3, wherein the 
sample is derived from one of a biopsy, a needle aspirate, a lavage yeomen, a 
10 scraping, and a surgical specimen. 



31. A method according to any of claims 1 through 3, wherein the 
sample is derived from tissue or fluid oLa type distmctirom that with respect to 
which the condition is clinically 



15 



3l. A method According to any of claiihs 1 through 3, wherein the 
condition is a disease and the sample is derived from tissue or fluid of a type 
distinct from that wluch is a primary target 6f the disease. 



20 33. A method according to ariy of claims 1 througli 3, wherein the 

function iis other than ai simple difference. 



34. A method according to claim 33, wherein the function is a second 
function of the ratio of the corresponding member of first profile data set to the 

25 corresponding member of the baseline profile data set. 

35. A method according to claim 34, wherein the function is a 
loganthmic function. 

30 36. A method afetbrdmg to any of claiicts 1 through B, wherein each 

member of the calibrated profile data set is reproducible with respect to similar 

s^pl^l!!^^ 

37. A method^accordii\ Hmrrts 1 fttf iotigh 3, wk^reiii each 

35 member of the calibrated profile data set is reproducible within one order of 
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5 magnitude with respect to similar samples taken from the subject under similar 
conditions. 

38. A method according to any of claims 1 through 3, wherein .each 
member of the calibrated profile data set is reproducible within fifty percent with 
10 respect to similar samples taken from the subject under similar conditions. 

59T~~ A method according to any or claims 1 through 3; wherem~each 
member of the calibrated profile data set is reproducdble within twenty percent 
with respect to similar samples taken from the subject under similar conditions. 

15 ' " ' : * - ^ :} 

40. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within one order of magnitude with - 
respect to similar samples taken from the subject under' similar conditions. 

20 41 • A method according to claim 34, nyherejm each member of the 

calibrated profile data set is. reproducible withm fifty per 
similar samples taken from the subject under similar conditions. 

.. . ^ A method according tp claim 34, wherein each member of the 
25 calibrated profile data set is reproducible within twenty percent with respect to 
similar samples taken from the subject under similar conditions^ 

43. A method according to claim 34, wherein each member of the 
calibrated profile data set has biological significance if it has a value differing by 
30 more than an ^prioiint J>, whe*e D== F(l.l) - F(.9), and F is the second function. • 

44- A method arc^^ through 3> wherein the 

biological condition concerns an organ and the panel of constituents enables 
measurement of the condition in relation to the organ. 

h^'\'^r:\' m \ ^^:?^v-A^ ^ ft L. *£i.-i?v;; ±z.?iz:sdi r h ■ - .;*■'■ •■ 
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5 45. A method according to any of claims 1 and 2, wherein the biological 

condition concerns a system of the subject, the system selected from the group 
consisting of respiratory, vascular, nervous, metabolic, urinary, reproductive, 
structural, and immunblogical systems> and the panel of constituents enables 
measurement of the condition of the subject in delation to the system- 

10 

46.: A method a^ Wherein the population of cells is 

denved from a Subject and the biolbgieal condition cohderr^ a system of the 
subject, the system selected from the group consisting ^of respiratory, vascular, 
nervous; metaboiicv urinary, reproductive, structural, arid immunological 
15 systems, and the panel of constituents Enables tne^iireMent of the condition of 
the subject in relation to the system. 

47. A method according to claim 46 and ^e p^et includes at least half 
of the constituent of Ihe Inflammation ^ ^ 

20 

48. A method according to claim 46 and the panel includes at least 
' eighty percent of the constituents of the Inflammation Panel. 

49. A method according to claim 46 and the panel includes at least half 
25 Of the c&hstitueiiis of the C^li Growth and Di^eren^atidlHi PaneL 

50. A method according to claim 4$ and the panel includes at least 

' - ^ ctftheG^Gro^^ Panel 

30 51. A method acGdMiirt^b ^ least half^ 

of the constituents of a Toxicity Panel. 

52. A method according to claim 46 and the panel includes at least 
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5 53. , A method according to of claianrvs 1 through 3, wherein the 

nximber of coiistituents in the panel is at least three but less than 100. 

54. A method according to any of claims 1 through 3, wherein the 
number of constituents in the panel is at least four but less than 100. 

10 

55. A method according to any of claims 1 through 3, wherein the 
number of constituents in the panel is at, least at least five but less than 100. 

56. A method according to any of claims 1 through 3, wherein the 
15 numbet of constituents m the pa six- 

57. A method according to claim 3, wherein the agent is selected from 
? the group consisting of a drug, a mixture of ?pmpounds> a functional food, a 

niitraceutical, a therapeutic agent/ ^ aUerg(m> and a toxin. 

20 

58. A method according taany pf daims 1 through 3, wherein deriving 
the first profile data set from the $arnplejin^ with a 
set of nucleic acid probes. 

25 59. A method ^ to daim 58> wher^ the probes a^r e ajttached to 

an insoluble matrix and the sample is applied to the matrix. 

affected by the agent indudes evaluating the interaction of the agent with a 
3© vr second agent adini^ 

61. A method according to daim 60, wherein the interaction is neutral. 

62. A method ac^r^^ 

35 interference. - 

62 
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r 63. ; AmetK^^ 
cumulative. v 

64. A method according to claim 60, wherein the interaction is 
iQ s ynergistic. ^: 

-***. , .... .... . .. . . ! 

65. ' A method according wherein the agent is a 
pKarmaceiiHcal: v ; 

15 u 66- A method, fox 1 evaluating the effect on a biological condition by a 

first agent in relation to the effect by a second agent, the method comprising^ 

a. obtaining, from first and second target populations of cells to 
Which the first and second agents have been r^pe^vely 3 administered, first and 
second samples respectively, each sample having at least one of RN As and 

20 proteins; 

b derive 

from the second sample a second profile date set, the profile data isets each •■■ 
including a plurality of members, each member being a quantitative measure of 
the aftibuht of at distinct 1?NA Or protein cbnstitufeht in ^ pjanel' of constituents 
25 selected so that measurement of the constituents enables measurement of -the 
..." biologic^cx^^ ; ; K:>*v>. 

^ a'S^hd profile data se¥ ? \vh6f eirt (1) ^adi iftember of thSfirst calibrated profile 
data set is a function of a corresponding member of the firM^*oMs^dSta^et?Mid a 
30 corresponding member of a first baseline profile data set for the panel, and (ii) 

elich^^ 

member df ^ 

data sets providing a measure of the effect by the first agent on the biological 

35 offiai^^ 

63 . 
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67. A methpd according tQ claim 66, wherein the first lagent is ^ drug 
and the second agent is a complex mixture. 

68. , A method according to claim 66, wherein the first agent is a drug 
-10 and the second agont is a nutriceuticaL 



"597~ A method according to any or claims l through 3, wherein 
obtaining the sample and quantifying the first profile data set are performed at a 
first location, and producing the calibrated profile data set includes using a 
15 network to access a database storied on a digital storage medium in a second 

location, .»-...> ■-- • ,, ■ , -. - ■ . ■ •=,.=-:> "•- • 

i 70. , A method according to clapn ,69, further comprising updating the 
database to reflect the first profile data set quantified from the sample. . 

20 

71. A method according to claim 69, wherein using a network includes 
accessing a glob al computer network. , » m - : 

^■^.-^^uv A; method of conducting a clinical trial of an agent, the method 

25 coi^'rising^v ■ ... -U-^rrjh^. !■ ,. fc .; s . V- 

a. causing the blind administration of a : ^le^d onepf ^:^^\ 
^^Jgq^^ and 



sel<|0^^|^^ 

35 74. A method^or^mg ta daim 7%v\#^^m ti^ ^dnaiiu^^ 

.y: : ' 64 
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5 includes determining at least one of a dosage and a dosage range by using 
quantitative gene expression analysis. 

75. A method according to claim 72> further comprising using 
quantitative gene expression analysis to assist in determining at least one of 

to — efficacy arid toxicity of the frg&it 

76. A method according to any of claims 72 through 75, wherein using 
quantitative gene expression analysis includes using the method of at least one of 
claims 1, 2, and 3. 

15 

77. A digital storage medium on which is stored a computer readable 
calibrated profile data set, wherein: 1 

a. the calibrated profile data set relates to a sample having at 
least one of RNAs ^d proteins derived from a target cell population to Which an 

20 agent has been administered; and 

b. the calibrated profile data set includes a first plurality of 
meihbelrs, each membier being a quantitative m^^tire of a change in an amount 
of a distinct RNA or protein cbnstihie^t in a p^ 

measurement of the constituents enables measurement of a biological condition 
25 a£ affect^ agent. :;r " ^- « 

78. A digital storage medium according to claim 77, wherein: (i) each 
* member of th^calibr^ted profile &ata set a fiinc^On Of a corr^ponding member 
of a post-administration data ^t and liro^ 
30 set; (ii) each member of the baseline data set is a quantitative measure of the 

£^ ptod^finder a normative 

condition; and (in) eac^ 

quantitative measure of the amount of a distinct RNA or protein constituent in 

"35 ? ciellrpoptil^tion: :> : ■ / ■ - • u vivt£ - a ■ ■: v • / " : ' 

'■^ 65 
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5 ; ; ; , ., - -.v; " - - :v - . 

79. A medium according to claim 78, wherein the function is a second 
function of the ratio of the corresponding member of baseline data set to the 
corresr 



-tfl 8©: A medium according to claim 79, whereiivthe second function is a 

logarithmic function. 



81. A digital storage medium according to any of claims 77-80* wherein 
the agent is a pharmaceutical. 

15 

82. A digital storage medium according to any of claims 77-80, wherein 
the agent includes a second plurality of components. .:, 

83. A digital storage medium according to any of xdaims 77-80, wherein 
20 the agent is a nutraceutical. 

84. A digital storage medium according to any of daims 77-80> wherein 
urality is 



25 85. A digital storage medium according to any qf clatos 7^-80, wherein 

the first plurality is at least four but less than 1000. 

-*h^ tea§t;gye ^^1^ ^n 10QQ T b ij r ^% : i ' •; c*i> ■ 

'■ the' firefeplij^aljLty ^^^^^^v^;; ; }, i^^: 

35 relating to a population of subjects, each record R, coi 

- 66 ' I 
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5 instance P ; of a computer readable profile data set P wherein: 

a. each instance P. of the profile data set P relates to a distinct 
sample derived from a subject, the sample having at least brie of RNAs and: 
proteins; 

b. the profile data P Set includes a plurality of members : 
10 •> each member M } being a quantitative measure of the amount of a distinct RNA; 

or protein constituent in a panel of coretituerits selected so that measurement of 



the constituents enables measurement of aMological cbtiditibn; 

- c, " £a&re^ 

corresponding distinct instance P/ of the' profile ^lata set P, a value corresponding 
15 to the Value of ffie member and x : : • 

d; eaich record R/alsb &d a reference to a diaracterist^c of 
the subject relative t6 the record^ 

group, gender, ethnicity, geographic location, diet, medical disorder, Clinical' 
indicator, medication, physic^ body mass; and environmental exposure. 

20 ' : " ' - ' V;; "^ ' ■ :: ; ;r ' " : ■* • : ':■ " " 

89. A digital storage medium according to claim 88, wherein each 
sample ^ deiriv£<d front a -'target (bell popixl^tidii to which has been administered 
an agent, such target cell population beirig derived from a subject. 

25 90. A digital storage medium on' is stored a large number of computer 

readable profile data sets, A^erein: '-- x o - ^ 

a! each profile tlata sfetiel^e^ to la saitt^M from a target 

cell population to which has been administered an agent, the sample fcaVing at 
least one of RNAs and proteins; 
30 fL 1 %: - - 'hP- eachprbffle set includes & plurality of members, each 
a&" member bfeiiig k ^urrtite&^ a distinct RN A or ptotem 

constituent ih a panel of constituents ^ 

constituents enables measurement of a biological condition; and 
L< > ' c/ the ptoel islh^isicnil for all profile datk sets. 

67 
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5 91 . A method for evaluating a biological condition of a subject, based 

on a sample from the subject, the sample having at least one of RNAs and 
proteii^ / the method comprising: ....... 

a. deriving from the sample a first instance of a profile data set, 
the profile data set including a plurality of members, each member being a 
10 quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biologic^ 

b prndnrin^ a first instanrp of a calibrated p™fi 1g cof fo r 
fee panel, wherein each member of an instance of the calibrated profile data set is 
15 a function of a corresponding member of an instance of the profile data set and a 
corresponding member of an instance of a baseline profile data set for the panel, 
the calibrated profile data set providing ^ measiire of the biological condition of 
the subject; and 0 . * 

c, Recessing a data in a conditipn database, the condition 

20 database having a plurality of records relating to a population of subjects, each 
record corresponding to a distinct instance of the calibrated profile data set; and 

d. evaluating the first instance of the calibrated p^pfile data set 
in relation to data in the condition database, 

25 :/i ; 92. A method according to daim 91, wherein agc^sing the condition 
database includes accessing the condition database over artwork. • 

: : - - ; \ ^i^^ the network is a global 

computer network* ... - , , ; . y 



30 >/iiy ; - ^ ^ 

■ adib@ted ppfijedaja set .. , • '. •, ^ - *<uw -f 

95. ^j^th^dij^^ biological condition 

35 concerns a system of the subject, the system selected from the group consisting pf 

• 68 
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5 respiratory, vascular, nervous, metabolic, urinary/ reproductive, structural, and 
immunological systems and the panel of constituents enables measurement of the 
condition of the subject in relation to the system. 

96. A method according to claim 92, wherein each record also 
10 references a characteristic of the population relative to the record, the - 
y : characteristic being at least one of age group; gender, ethnicity, geographic . 
location, diet, medical disorder, clinical indicator, medication, physical activity, 
bndy Triads, ahd environmental exposure. 

15 • - - 97. A method according to dairh 96> wherein the characteristic includes 

1 a climcal indicator. : : 

98. A method of displaying quantitative ge^ 
associated "With : measi^rhatt df a biological condkidh, the method comprising: 
20 V' identifying a first profile data set pertinent to the gene 

Expression analysis data, the first prbfile data set including a plurality of 
m6i^fers;i6iach member being; a quantitative nieasiire of the amount of a distinct 

measurement of the constituents enableis Me^uremeht of the^dlo^cal ' :> v 
2S -^ftditiGhr- v.-/--'' V; - ;v-:- : :.,:-ii-.- 

: :b„ ' prodtiong ai ^41ibrate^%r681e data s£t f&r the panel, 

member of a baseline profile dataMtor t^^ profile^data 
30 set providing a measure of the biological condition of the subject; and 

- '^--- .^^ wc^- ^^<^^a^glh^ calibrated ^t^gle dltta set in a graphical 

i# m&&9& % r-j- A -fiti^^ functioiils a second 

35- < 
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5 corresponding member of the baseline profile data set. 

100. A method according to claim 97/ wherein the function is a 
logarithmic function. 

10 101 . A method according to claim 97, wherein the graphical format is a , 

bar graph for each member of the calibrated profile data set, 

102, A descriptive record of a change in a biological condition in a 
population of cells, comprising: 
15 a. a first set of numerical gene expression values for a panel of 

gene loci, each value in the.set corresponding to a single gene locus: in, a pane:! of 
gene loci, the set of values forming a profile data set for a population of cells 
subjected to a first biological condition; 

b. .., asecondset of numerical gene expression valuer for the 
20 panel of gene lod, each yalue in the set corresponding; to a singlegene locus, the 
set of values forming a baseline profile data set for a second population of cells 
subjected to a second biological condition, the second set of v^u^ option^Uj^ 
being an average for multiple gene expression values from multiple populations 
of cells for each locus in the panel; and 
25 c. a third set of numbers corresponding to the ratio of th^ first 

set of values and Ifce 3^ with respect to^ach gene locus in the 

panel, the third set bem^^^ se|; &e profile datasetand the 

calibrated profile data set being desa^tiye o£ with 
; reject to the s^ipnd biological condition; ^ ? ^? V - / 

cells and the second or more population of cells are the same population of cells. 

::c;.o:r ; -',,,104^..- Arec^r^ 
35 sl'^ls..^^,^se^n¥l or imo^^pul^n cel}$ 

^ ■ 70 . 
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105. A descriptive record; according to claim 102, wherein a sample is 
obtained from a subject, for subjecting the cells to a biological condition, the cell 
population being an indicator cell population. 

10 ; 106: A gene expression profile data set, according to claim 102, wherein 

- the population of cells is : in a subject or derived from a subject. : - 

107^ — Armethod -tor diagnosin g a biological condition of a s ubject; 
comprising: 

15 obtaining a sample f ron> a subject; subjecting a population of cells to the sample 
and determining the presence of a first biological condition with respect to a 
second biological condition according to any of claims 1 through 3. 

108. A method according to claim 107 e further comprising: selecting the 
20 subject for a clinical trial according to the biological condition of the subject, so as 
to determine predictively whether the subject will respond to a test compound if 
the compound has a predetermined biological activity. 

,109. A method according to claim 108, wherein the test compound is a 
25 pharmaceutical agent. 

' 110. A method accordinjg to claim 108 where the test v compound is a 
nutraqeutical agent. 

111. A method for diagnosing a susceptibility for a biological condition 
30 in a subject, comprising: 
; a. obtaining a sample from the subjiect; •c^n^.^ r -.' 

b. creating a descriptive record, according to any of dairfts 102 
r . • ■ . • *. 

I through 106, wherein the set of baseline vajue§ is an average of second values 

contained in a lfo^ 

* ' " . : - • \ 

35 condition; the library containing a plurality of baseline profile data Sets grouped 
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5 according to a predetermined biological condition; and 

c diagnosing the susceptibility of the subject. 

112. A method for monitoring the progress of a biological condition/ 
comprising: 

10 a * creating a plurality of descriptive records, according to any 

^^tms^g-throttgh-lOG.^hcroin each pel uMLUa , vulucj ij Jl.Iliiiui.h1 „i ; 
preselected time intervals with respect to each of the other gene expression 
profiles; 



15 



b. comparing each/calibrated profile data set with a library of 
calibrated profile data sets, the pluraliryof calibrated profile data sets being 
grouped according to a predetermined biological condition; and 

c deterrMrimg tiie progress of the biological condition. 

113. A method for establishmg a descriptive record for an agent 
20 comprising: ' : - 



a. selecting a population of cells; 

b. subjecting the cells to the agent; and 
c determining the record according to any of claims 102 

through 106 using a standardized baseline profile data set for the biological 



25 condition. 



'aij-f^;:;. . 



114. A method according to claim 113, wherein the composition is a 
nutraceutical. 



30 115. A method according to claim 113, wherein me cc^osltio* is a 

pharmaceutical.. '-\f. : ''^ '*£ T/4 : ' : i-*^' : ' * ..■ 
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117. A method according to claim 113, wherein the composition is a 
complex mixture. 

118. A method according ib claim 113, wherein establishing the ■ 

10 biological activity of the composition farther ^ includes providing a mechanism of 
action for the composition; * 

JL1SL. A methQd.according .to.claim 113, wherein establishing the , 
biological activity of the composition further includes providing a mechanism for 
15 rhetaboLisrti for the composition. * 

1 20. A method according to claim 113; wheirein the cbmpositidh further 
comprises a first compound and a second compound and the biological activity 
results ft 6m any of syhergiskn, interfer exicepr neutral interaction between the 

20 firsthand Second crompoiincl. - 

121. A method according to dairii 11^ 

comprises a plurality of compounds such that the biological activity results -from 
any of synergism, interference or neutral interaction between the compounds. 



25 



122. A method ^Cfeording to claim 113; Wherein the biological activity of 
the compound is a toxic effect on the subject. 



eut^c agent from a 

30 Mr^etxtic 



therapeutic agents; 
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b. determining a descriptive record for each of the samples 
according to any of claims 102 through 106; 

c. comparing each of the calibrated prof ile data sets to a library 
of calibrated profile data sets; wherein the library of calibrated profile data sets 
are grouped according to a predetermined biological condition; and 

, 4 t determining which of the therapeutic agents is capable of 
changing the first biologi cal co ndition in the subject to the second biological 



condition in the subject. 



. , : A method according to claim 122, wherein ttie first biological 
15 condition is a consequence of the adverse effects of ariy of an infectious agerit, a 
biological warfare agent or an environmental agent and the second biological 
conditioni.is a reversal of these ad verse effects. 

;.v/h 125. A method according to claim 122, wherein the library of descriptive 
20 records comprise a medical history for a single subject or single condition. 

126., - A method 

: ris6qrd3 comprise medical information about a plurality of subjects or conditions. 

25 127. A method according to claim 122, wherein the library of signature 

t c prpfile d^te isets consist of signature profile xlat^ §ets foprfit a pliiraUty of subjects. 

128. A method for characterizing the biological effectiveness of a single 
batch of ^ imposition prcMiuced by a manu^^ comprising: (a) 

30 p?qyySmg4 ^ca^i^^l d^^rofipe $et arcojrding tp the method of claiiyt 3; and 
lakel^g^;^ 

each container in the batch optionally including the sig^tjir^ calibrated -profile 

calibrated profile data set. 

35 / * ' 
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5 129- A method for accessing biological ir^omiatibn on a digital sforkge . 

medium according to claim 88, comprising: making the information available to 
a user. • .-c • - 1 -- f ■ 1 

■ 130. A m e thod according to claim 129, whe r ein t h e m e t h o d f urQte r-^ 
-40-; — comprises making th e4nfogmati^n-avail abl e to the: user on any bf a n etwi^^ 
World Wide Web, email^internet access site or har d copy. 

comprises accessing the information for loading to a second access site. 

15- .,^ ; , w, r v :.( • ■ v ■ r: -:^r/\y-: r 

132. A method according to claim 131, wherein the process for loading 
includes downloading the information. 

133. A ipethod according to claim 129> whereiri access tb the information 
20 is controlled. V/?*':'*' ; 

134. A method acqot 
includes the xise of a password. 

25 135. A method according to claim ,129, wherein the iiser <rah ahnotate the 



. infpnnahon. * - .-. . y : . - - - ".■ ^ - 

r ry - >i - 1 • -. - - .......... . ... 

136. A method according to claim 129, wherein the useir 'cart-*ai3'd : 'bti^ &r 
30 more records to the data set the one or more records becoming part of the 

137. A method for coroiamer ev^ 

Consyw^ 
35 a descriptive record according to^ 



) 



15 
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C ° mWrinR,he P rofUcd «*«*>an avenge caiibrated profile data 

set to provide an explanation of the product. 

accordiagJoJhe-sigimrure^>rofile_ 

.39. Acor„pu te r pr osxarnproductforevaluatin gabiologicalcondilion • 
.^^.ctori^va.uaUn^bio^u^,^^,^^^^^ 

agenMndudmg • computer usable medium having computer readable program 
cooc thereon, the computer program code; comprising: 

■ ■ *■ a program codc < m deifying a sample from the subject or 

the agent for an identifiable record; 

b. a program code for deriving a first data set, the first profile 
data set including a p.urality of members, each member being a quantitative 

constituent selected so that measurement of the constituents enables 

measurement of me biological condition; me profile datasetbetag stored in me 
record; and 

. , °' a P ro 8^« code for optionally producing a cahbrated profile 

25 data s=, for the panel, for storage in the record, each member of the calibrated ' 
prohte data set being a function of a corresponding member of the first profile 
data set and a corresponding member of a baseUne profile data set for the pitael 
fte cabbrated profile data set providing a Measure of the biological condition of 

30 



140. A computer system for evaluating *«^^^^^^ 
orforevaluatmgabiologicalcondinonr^^ 



35 subject or t^ agent ,, Uix ,,.^,- 

° : 76 



■esnnrsiS- Am 
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b. a derivative module for deriving a first data set / the first 
profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of t h e bi o logical condition ; and 



set for the pariel, 



a p ro d u c tion iuodule for p sqfcb^^ 



set is a 



function of a corresponding member of the far s^rpfile data 



set and a 

fhp ralihrafrpH 



^rnrr^pnnding mpmhpr of a haSpltnP profile Hat* QPf for thp pympl 
^profile data set pro vidin^g ai measure of the biological condition of the subject. 



15 



141. A method for i^alyarig^ 
remote site, comprising: 

a. providing a kit for measuring a profile data base for 



at a 



20. 



evaluating a biologiral^^^ 

analysis of RfvIA or pibteirviQ^a^h^^^^e Wm m 
b. accessing a centralized; database-co 



25 



?-and 



library of calibrated profile data setSLfk 



baseline profile 




respect to a 



02331/00109 121389.1 
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SYSTEMS AND METHODS FOR CHARACT BIOLOGICAL 
CONDITION OR AGENT USING CALIBRATED 
1 " • GENE EXPRESSION PROFILES 

1 Technical Field 

A method is provided for identifying reproducibje patterns of Variation 
of gene expression that are informative fey virtue of the degree of variation 
observed in a calibrated data set. The variations may be correlated witii other 
non- geiietic: indications such as clinical indicators (for huirtans) of a traditional 
nature but are not required per se to be causative. 

Background Art 

■ - : There hais b£en Substkri^ congressional hearings 

? concerttmg medical errors. One source of medical errors include errors with 
medications. Upwards of 98,000 hospitalized patients annually have been 
documented to be victims of medication errors (Statement of the American 
" : i ^Pharmaceutical Association to the Senate Appropriations Committee Labor, 

health and Human Services Education Subcommittee Hearing on Medical Errors 
December 13, 1999); These errors include problems arising^from drug 
interactions for a particular patient taking.more than one drug, problems 

- 

* * < v^^nisdiag^ or 
a wide range of mteipersonal variability m '^ mannerm whic^ state 
is&anifes^ prognosis, 




t 1^ ? >ihe^^rfe oftett grown in developing countries and aattdergd little pr no quality 
^ • i 4 ^ti&bL Wisr^e^ently tne case that one batch of a nutraceu£cal may be 

« ?t * -ef6et*fr#the^ Moreover, 
M> • x analysls^f nutracetiticals is problematic because tilese drugs are complex 
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All new therapeutic agents require some form of clinical trials. It is 
known that a drug for treating tumor that is tested in a clinical trial using 
standard recruiting techniques for patients, may in fact show only limited 
efficacy. If the beneficial effect observed in a clinical population is too small, the 
drug will not receive approval by the Food and Drug Administration for use in 
the population at large. However, the small beneficial effect observed may in 
fact be an artifact of the clinical trial design or the clinical endpoint in the 
population of patients. It would be desirable to have criteria for screening 
patients as they enter a clinical trial to ensure that the beneficial effect of a drug 
if it exists may be detected and quantified. 

Summary of die Invention 
In a first embodiment of the invention there is provided a method, for 
evaluating a biological condition of a subject, that includes: obtaining from the 
subject a sample having at least one of RNAs and proteins; deriving from the 
sample a first profile data set, the first profile data set including a plurality of 
members, each member being a quantitative measure of the amount of a distinct 
FNA or protein constituent in a panel of constituents selected so that 
:ti measurement of the constituents enables measurement of the biological 
condition; and producing a calibrated profile data set for the panel, wherein 
eachmemberof the cahbrated.p^^ 
• ^ 1 m ^ r ^ of m e first profile data set and a corresponding member of a baseline 

a measure 

i of the biological condition of the subject. - ^ 

^f&r^^i&Myh h* a pi^eried embcKmnent, a memji34 is provided for evaluating a 

? biological condition of a subject, that indudes obtaining fro subject a first 
sample havmg at least one of fluid, celfe the first 

' ^ » dataset including a pluraUty of members;, each-member being a quantitative 
- *p ; measure of the am panel of 

consfiuients seleicted so ti^at^^m^ I 
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measurement of the biological condition; and producing a calibrated profile data 
set for the panel, wherein each member of the calibrated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of a baseline profile data set f6r the panel, the calibrated 
profile data set providing a measure of the biological condition of the subject. 

In a preferred embodiment, a method is provided for evaluating a 
biological conditiori affected by an agent, the method including: obtaining, 
from a target population of cells to which the agent has been administered, a 
sample having at least one of RMAs and proteins; deriving from the sample a 
first pfofile data set; the first profile data set including a plurality of members, 
ead\ irietriber bemg' a quantitative measure of the ainoimt of a distinct RNA or 
protein constituent in a panel of constituents selected so that ifteasurement of 
the coi^titderite <erables me^ureMent of the biological cohditioh; and 
producing a calibrated prbfile data set'for the panel; wherein each member of 
the calibrated profile data set is a function of a corresponding member of the 
first profile data set arid a corresponding member of a baseline profile data set 
for the panel, the calibrated profile data set. providing a measure of the 
biological condition al : a£E^i^'^ v ^'Ageitt''' 

In a prefeirfed embodiment, a method is provided for evaluating the 
elfecrt bri a biblogidy coh^ by a 

j second ag^t,"mdudk\g: obtaining, froin first and second target populations of 
tells to whidi th^ administered, 
' "iitst andise<k>nd each sample having at least one of RNAs 

iand^rotems; deixvir^g fre^ tlie firslt sample a first p^dfile data set and from the 
lei a* second including a 

N6f members, ^$*^m^^ a3gti&^^ of the amount 




: ^ ^ ^ for^e?^ profiie ^data set and a 

S@£oi^ profile 

V * data ^t is a function of a <x>prespohding m the first profile data set and . 
v ^ <x>rtespcm^ 
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each member of the second calibrated profile data set is a function of a 
corresponding member of the second profile date set and a corresponding 
member of a second baseline profile data set for the panel, the calibrated profile 
data sets pro vid ing a measure of the effect by the first agent on the biological 
condition in relation to the effect by the second agent 

In a preferred embodiment, a method of conducting a clinical trial of an 
agent is provided, including: causing the Miiui achninistration of a selected one 
of a placebo and the agent to each candidate of a pool of subjects; and using 
quantitative gene expression to monitor an effect of such administration. 

In a preferred embodiment, a digital storage medium is provided on 
^hich is stored a computer readable calibrated profile data set, wherein: the 
^librated profile data set relates to a sample having at least one of KMAs and 
proteins derived from a target ceU pppuUtipn to which an agent has been 
administered^ the calibrated profile data set includes a first plurality of 
meters, e^f^ rnember beirig a quantitative measure of a change in an amount 
of a distinct RNiV or protein coijstituent in a panel, of constituents selected so 
that measurement of the constituents enables measurement of a biological 
condition as affected by admiiiistiratipn of the agent. 

In a preferred embodiment, a digital storage mediiim is provided on 
^whteh is stolid ^plurality of records R f i^elatipg to apqpt4ation of subjects, each 

$i ^^^^nding taa distinct ki£r^^ P f pf a computer readable profile 
^^fet^wfe^ 

is^ple 4^yed &om a ^^tihe^saippleh^ and 

cth^ ^ each member 

^.q?piritit^ a ^^cAjt^A or protein 

al?i^ record 

Pp&^f f ffl^^ P § of the 

£ - i ^ffle iafa ^ l^a v^tre epj^^ member AC; and 




age groi^^ender, 
clinical indicator, 



26) 



,V:< 
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me^catio^ physical activity, body mass, and environmental exposure. 

In a preferred embodiment, a digital storage medium is provided on 
' '■ ' * which is stored a lairge number of computer readable profile data sets, wherein 

eich profile data set relates to a sample derived from a target cell population to . 
^ which has been adrninistered an agent, the sample having at least one of RNAs 
and proteins; ea£h piofile data set includes a plurality of members, each member 
^: *r being a quantitative measure of the amount of a distinct RMA or protein 
tonstitueht in a panel of cohsti^ents seled:ed so that measurement of the 
const itucri Is enabled measiirement of a biblogical condition; and the panel is the 

W»V ii'.^- Iiv a pre^^ provided for 

^ evaluating a biological condition of a subject, based on a sample from the 

subject, th£^ 

y V ';■ ; v. 1 including: derivingfrom the sample a first instance of a profile data set, the 
i -yxa ? ^v> profile data set including a pliirality of members, each member being a 

quantitative measure of th&&mbtitit 6f a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
i.o measurement of ih^^^ and producing a first instance of a 

caUbrafed^pto^ each member of an instance of 

^ '■' * y the calibrated profile data set is a function of a corresponding; member of an 
i h } instance of the .profile data set and a corres^ instance of a 

. ~ tit^elinerprofile dat&set for the parid/the calibrated profile data set providing a 
- measure of the biological conditioivbf the subject? accessing dataiitv a condition 

* database, the condition database having i plurality of records relating to a 
'"' ^ popiilation oft 

^ first instance of the calibrated 

fe - ■, prbfile data set in r^atit>n to data in the condition database. 
' In a preferie&ei^ 

v v m^ 

b-. #a profile data ^t;pertineAt to the gene egression analysis data> the first profile 
^ ^ data set indudin^ 
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measure of the amount of a distinct RNA or protein constituent in a panel of 
, constituents selected so that measurement of the constituents enables 

measurement of the biological condition; prodUdng a calibrated profile data set 
'for Hie panel, wherein each member of the <^librated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of a baseline profile date set for the panel, the calibrated 
profile data set providing a ^ measure of the biological condition of the subject; 
and displaying the calibrated profile data set in a graphical format. 

A preferred embodiment is directed to a descriptive record of a change in 
a biological condition, that includes: a first set of nimiearical gene expression 
values for a panel of gene loci, each value in the s^t corresponding to a single 
gene locus iii a panel of gene lod, the set of values forming a profile data set for 
a population of cells subjected to a first biological condition; a second set of 
numerical gene expression values for the panel of gene loci/ each value in the set 
corresponding to a sfj^gle gene Ipcais, the set of values forming a baseline profile 
data set for a second populatipjci of cells subjected to a second biological 
condition, the second set of values optionally being an average for multiple gene 
expression in the panel; 

and a third set of numbers coixe^onding to the ratio of 'tihe first set of values 
and the second set of values with respect to eadi . gaie locus in the panel, the 
third set being a ^^ c^ set; thfeprofile data set and the calibrated 

profile data set being des^p 
uthesecqn^ 

nfeon^ a subject is paxwided that ihciude^^^ sample from a 

presenp^pf q first biological c^ndition^ w^ " 

^ N ^ 

&mbo<^^ a 
fora: biologic^ c6nc^ 
^fro^the^ 

wbejrem contained in ia : 
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library of descriptive records for the second biological condition; the library 
containing a plurality of descriptive records grouped according to a 
predetermined biological condition; comparing the calibrated profile data set of 
the subject with the library of calibrated profile data sets and diagnosing the 
^susceptibility of the subject : \ 

In a preferred embodiment, a method is provided, for monitoring the 
; progress of a biological Condition, including: creating a plurality of descriptive 
records, according to the above; wherein each set of first values is determined at 
preselected time intervals with respect to the first record; comparing each 
calibrated profile data set with a library of calibrated profile data sets, the 
plurafctyrof calibrated profile data sets being grouped according to a 
- predetermined biological condition; and dete^nuning the progress of the 
biological condition with -respect to gene expression. 

-In meAod is proyided for establishing the 

biological activity of a composition, including: selecting a population of cells; 
subjecting the cells to the composition; and d^ennining the record according to 
the above description using a standardized baseline profile data set for the 

- i ; : In^a prefe is provided for^determinm which 

therapeutic! agent from a choice pi a plurality .of therapeutic agents to administer 
to a subject so as to change a biological condition in a subject from a first 
> ^ a 
", H - y.: A r?i-.c* sample from the subject*© each of a plwality of therapeutic; agents; determirung 
>*s'f*:k> * ^rijadescppt^ above 
described methods, compari^ 

subject. 

.y > £ . biologi<^ ^ectiY^%§ss of ajs^gle t>atch of a composition produced by a 
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according to any of the above methods; and labeling the batch of the 
composition by placing the fingerprint (signature profile) on each container in 
thebatch. - v 

'In a preferred embodiment/ a method is provided for accessing biological 
information on a digital storage medium as described above, including: making 
the information available to a user. 

In a preferred eirtbodiment af j^tiiod is provided for consumer 
evaluation of a product, wherein the consigner evaluation is dependent on a 
signature profile, including: identifying the product using the signature profile. 

In a prefeiT^ embodiment, a computet program product is provided for 
evaluating a bio^ 

c^ndiHon f^esulring from the u^ of an ag^t, Mcduding a computer usable 
medium having computer readable program code thereby the computer 
program code; M 

subject or the agent for an identifiable record; a program code for deriving a fiist 
data set, the first profQe data set indtiding la plurality of members, each member 
being a quantitative measure of the amount of a distinct RNA or protein 
constituent in a panel of constituents selected ^ of the 

coft^ the profile data 

set being stored in the r^dird; and a pfbgram feode for option^y producing a 
tal^ for the panel, ^ each member 

of tiietral&rated proffle data set heiftga fttodtiori'<s£& icdri^pond^ member of 
the first profile data set and a c6iTe$ponding data 
i^t f^ ^ pkxvidMg a Measure of the 

evMu^ 

ii^^ subject or 

~ the agent in an identMaM^ifecordj ii d^ivativ^ Module for deriving a first data 
the first profile d&ta set including a put'aMty M members> eadi member 
: *-<>hea^ protein 

8 

v ^ : iSUi^lfOTlSHEElMJLE 26^ 
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constituent in a panel of constituents selected- so that measurement of the 
constituents enables measurement of the biological condition; and a production 
module for producing a calibrated profile data set for the paih^l, wherein each 
[ ritember of the calibrated profile data set is a function of a corresponding 
member of the firist profile data &et ahd a corresponding member of a baseline 
profile data Set for the panel, the calibrated profile data set providing a measure 
of the biological dbnditibn of the subject/ 

In a preferred embodiment, a method is provided for smalyzing a patient 
• for a biological condition at a remote site; including: providing a kit for 
~ measuring a profile data base for evaluating a bidldg^cial condition, the kit 

^fe- including reagents for quantitative analysis of RNA or protein for a panel of 

gerie lbd; accessing a centraJiiiM database cbhtamirig baiseM data sets 

corresponding^ th^ calibf ated profile data set for the 

^ patient; ajid analyzing th biological condition of the patient 

Preferred embodiments of the invention include the tisis of calibrated 
Vpfofileda 

from a sample taken from a second remote site. The biological condition may 

V ' ^ 

exeriSse, exposure to toxins, status of inf ^<rtion ^d health stattiisi For example, 
calibrated precision profiles may be used to measiure ib^^ 

one site (fi#;fe^^ cells from the same subject, but at a 

* ^ difi^ent ^te itbt generally condition, for 



Preferi^ embodiments ^ 
/' ■ ^ ^ profile databases for d^emuiung th& biologic eonditk>n*6f the subject that 
l&S^v £u 4n<!ludi^ a cell or fluid sample bnihdica^ assess the biological 

^ ^ * include the xi^^f calibrated 

? <*ft&i&ck - - 4 profile data bases and profiles to assess, compare &nd contrast the sbioactiviticss 
y of therapeutic agents a^&& 
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two agents having unknown properties ; comparison of agents that are complex 
mixtures against those that are simple mixtures and comparisons of a single 
agent ^gainst a class of agents. 

Preferred embodtaients of the invention include the use of calibrated 
profile databases; derived from in vitro dosing of an agent in indicator xrells, or 
fluids or cells ex vivo to predict in vivo activities, activities induding efficacy and 
toxicity and further permitting data on short term in vim dosing of agent to 
predict long-term activities as described herein. 

A preferred embodiment of the invention is at least one databases and its 
uses, the databases contiuning at least one of calibrated profile data sets and 
baseline profile data sets for discrete populations identified according to factors 
indudmg diseases, geography, ethnicity, age and state of health. 

A preferred embodiment of the invention is a databa^ corresponding to 
an individual over time, tite us^s induding managing a personalized health care 
program. 

Additiorial ^embodiments in 
calibrated profile data and databases containing calibrated profile data from in 
vitro and in mvo studies of ftie ffifect of the agent onpopufetionsof cells and 
v methods Ofibuil^d^ research network that rises caj^rated profile data ' 

, and traditional medical data. 



by refei^cef0.^ie f oUoi^g detafl^d desoiption, tal^ witfereference to the 
^ ^ ^ ? ? ; »rfpji^tion^foom data acquired 

y ^ r: : :v;. : v^^i^^v^gJ|3Pe 2 is # diagi?aiin^ new 
compounds from early leads to likely drug cancfcdate^ 

- - 

?* Vfe £ ^ai^pai^^ and is useful at any of 4he stages shojvji. BsI0 refete to investigative 

^ to r ^^ai^ sfege^ to ^egulatxKcy iiev^, ^ ; ^ 
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Figure 3 is a diagram presenting a comparison of in vivo and m vitro 
protocols for forming calibrated profile data sets for rapidly assessing product 
candidate toxicity and efficacy in accordance with several embodiments of the 
present invention. - 

Figure 4 is a diagram showing the application of gene ^expression 
profiling as a guide to preclinical aiid clinical studies in accordance with an 
embodiment of the pfeseint indention. 

Figure 5 is a diagram showing a method in accordance with an 
r - embodiment of the present invention for obtaining profile data in the absence of 

a stimulus and 1 in the presence of a stimulus: 
% Figure 6 is ia diagram showing the creation Of a Hbiary of profile data 

associated with a plurality of subjects in accordance with ah embodiment of the 
present invention. 

Figure 7 is a diagram illiistratMg the stm data record in 

accordance with an embodiment of the present: invention. 

Figure 8 is a diagram illustrating a data entfy screen for a data record of 
the type shown in Figure 7 and typical contexts in which data records may be 
compiled in accordance wi^^^ 

• Figure 9 shows an embodiment of the present inventiori in which profile 
data; in eithfer th^iraw 6* ^librated foiin^ii*^ a 
database that is remotely accessed ov^ a nfetwOritf.; 
r A Figure 10 shows a sAen^ gene 

;i i ;r • e^re^ioriprofi^^ the same 

^icifbri^ the 

' ^ 1 ^ :^ Of 

to gttfdeth^;^ or ; 



ca$b^^ quantitative 
\ ^ v e>^es$ion Of RMA, m cells of a wfeole Moo^^mple usmg^pahfelof 12 
constituents where each constituent core 

(a) The 

blood sample is stimulated ex vivo with heat killed staphylococci are further 
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exposed H7-TPCK, H9-UT-77 /0 r H16-Dex as indicated. The baseline profile 
data set is a blood sample stimulated ex vivo (in vitro) yrifo. heat killed 
staphylococci (b) The blood sample is stimulated ex vi vo with , 
lipopolysaccharide (LPS) and is then further exposed to compounds H7-TPCK, 
. H9-UT-77, or H16-Dex as indicated. 

Figure 12 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for whole blood stimulated ex vivo 
with lipopolysaccharide (LPS), using a panel of 9 constituents, each constituent 
corresponding to a gene locus encoding the gene products indicated, the blood 
being further exposed to anti-inflammatory agents* methotrexate, 
meclofenamate and methylprednisolone. The baseline profile data set is derived 
from LPS stimulated (but otherwise untre . 

Figure 13 are bar graphs with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for two different samples of whole 
blood (a) 991110 and (b) 991028 reflecting the biological condition of the cells 
using a panel of 24 members, each member corresponding to a gene locus, the 
baseline profile data set being derived from untreated cells. The calibrated data 
sets forcefis exposed for sixhours to three inflammation mduahg agents 
(Upopolysaecharide, heat killed staphylococci, and phytohemagiutinin) are 
compared for each sample, (c) shows a direct comparison of LPS stimulated 
991116 with respect to 991028 as the baseline profile data set^d) shows a direct 

M is a bar graph with a logarit^ graphical 

ising a panel of 22 constituents, 
eorreswndine to a gene locus,; the baseline profile data set 

Whole blood is exposed for six hours ex vivo 

^and^hytohemd are then treated with a single 

^differencesin the effert of a single^ageht ©rfecell p^^ulatioris^diifemg m their 
biological condition. >;--"SLi &j,-y : ,*9 ^t>«.ytofcM~. n -v .' •• 
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Figure 15 is a bar graph with k logarithmic axis that shows a graphical 
representation of calibrated profile data sets for whole blood where one 
calibrated data set refers to a subject (subject 2) who has been treated in vivo 
with a corticosteroid (dexamethasone), a second data set refer s to the treatment 
of a blood sample from the same subject prior to in vivo treatment where that 
sample has been treated ex vivo (in vitro) and the third data set refers to a second 
subject treated in vivo with dexamethasone (subject 1). The data sets 
demonstrate the reproducibility aitd predictability of an ex vivo (in vitro) 
treatment of blood compared to in vivo treatment with the saute agent The 
figure also shows rhinor variation betweein samples from different subjects 
iMeCtntg intetp^dnal vari^ility, A pahel of 14 constituents isprovided. The 

baseline profile data -set is derived from untreated whole blood from the cognate 

> 

subject. ^ ■> "-■■••v v: , 

Figure 16 is^a bar graph with a logarithmic y axis that shows a graphical 
representation of calibrated profile datk sets for whole blood where one 
calibrated data set refers to (a) 2 subjeds who have been treated in vivo with an 
inactive placebo for 3 days and (b) active prednisolone for 3 days at 100 
mg/dayv Ihe datk set shdVste some^ariatidn between samples, from different 
subjects treated wi ^ts demonstrate similarity of 

reispbti^s across tlfe saito^ at other 

loci i5Ugg^tiri|^ members 
id ^QVhMcL dmvedfromupntr^ated whole 

figure 17is ajbat;^ 
^ies€^ taken 

a unique gene locust 
>p|ai^ the subject 

^ ' -r:^ - ^ * > <\ sv ..^ i H . ■ \ 

? - v ; c Figure 18 (a^e) arefear gra^hs^ wititi a^ lo^OTlhioaiciai>ds t&at show a 

: - : t? ^ i from 
^ ^ : ift^ek a felbod sample has been taken. Eac^ of the Mood ^ampl^ was exposed 



?.r,:- ■•: 
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to the inflammatory agent phytohemagglutin (PHA) or to a therapeutic agent 
(anti-inflammatory agent) at different concentrations: O.luM, 0.3uM, luM, 3pM 
and 5uM, for a 4 hour period ex vivo {in vitro) so as to determine the optimum 
dose for treating the subject. A panel of 6 constituents were used corresponding 
to 6 gene loci. The baseline profile data set was untreated sample obtained from 
the cognate donor. 

Figure 19 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for three different subjects having 
different biological conditions using a panel with 24 constituents. The profile 
data sets show variability according to these conditions providing the basis for a 
diagnostic signature panel, (a) shows a calibrated profile data set for a smoker 
against a baseline for a non-smoker, (b) shows a calibrated profile data set for a : 
subject with chronic obstructive pulmonary disease against a baseline for a 
subject lacking this disease. The baseline profile data set is derived from a 
subject that is "normal." with respect to these conditions. 

Figure 20 illustrates that an individual responses can be distinguished 
from a similarly treated population. A comparison of the response of a single 
animal compared to its experimental cohort (n=5 animals) with respect to a 
single locus (GST-P) is provided. The baseline data set is the cohort average. 
Thefigures shows that this animal varied significantly from the. daily, 
population average in me fi^ two days of the study, but became more similar 
:s , v . to the ©5hort ayerage wim^ 

Figure 21 is a bar graph with a logarithmic axis that shows a graphical 
r^'^f-s represmtation of calibrated profile datasets for sainples of blood treated ex moo 

..... "N - .. . . - - 

^ " yt&ki LPS or and of tharee;^ Arnica 
^fcfr^eriai**^^ constituents 
^ isitised, Tliebas^ l^ stimi4ated cells absent 

calibrated precision profile to investigate the overall ejects of <^mplex 
\ J ^ a summation of 

iiibi^ pf the herbals is constimed as an 



Hti^unosti^^ a unique 
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pattern shows a mixture of both? utimixhbstimulatoiy and anti-inflammatory 
effects. 

• ' v Figure 22 is a bar graph With a Ibg^tiimic axis that shows a graphical 

representation of calibrated profile data "sets for samples of blood treated ex vivo 
% v with IPS or LPS ahd methylprednisolone or LPS and Arnica. The baseline 
' profUe data set is IJ^ treated bl^ 

Figure 23 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for samples of THP-1 cells treated 
5 - \vith LPS or LPS arid Afnica.at three different concentrations using a panel of 22 

^ e ^ The figure 

' t*% K iHxistrateSa concentration response with reject to the gene expression across 
• tte ■ : * 

^ Figur£ 2£- is a bar ^aph X^th a Ibganthmic axis that ^ibws a graphical 
Representation of calibrated profile! data sets for samples of THP-1 cells treated 
ex vivo with four different commercial brands of Echinacea Using a panel of 8 
v toristitu<ents: The baseliit€i profile <lkta set is untreated THP-1 cells. 

Figure 25 IHu^ use of ^e calibrated profile to compare relative 

effic^ 

herbal preparations fi:6rri dj^ererit iiftah^^ respect to an 

"> indicator monocytic cell line (THP^l) ^e Showh giaphicaflly, the baseline profile 

data set* befog THP^l cells abseht tile HerbaL (a) three commerciaLi herbal . 
^ # at different 

Detailed Description of Specific En^odMn^n^ :^ • 
^ . n.^ k AsrtiSed in ti^des^tionan&i^^ claims, the following 

^ ■ ■ ■ 
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A "pop^atipn of cells" includes one or more cells- A population of cells 
may refer to cells in vivo or to in vitro cultures. In vitro cultures may include 
s organ cultures or cell cultures where cell culttiresf may be piimaiy or continuous 
cell cultures of eukaryotic or prokaryotic cells- Cell lines can be primary 
cultures or cell samples, e.g. from a tumor, from blood or a blood fraction, or 
biopsy explants from an organ, or can be established cell lines or microbial 
strains. 

A "region of the subject" from which proteins are obtained may be (but is 
not required to be) the same part of the subject from which has been obtained a 
: collection of cells or a population of cells. The <^lls and^ ^ proteins may both 

example. , Altencvatiyely, for example, 
the cells may be obtained from blood and the proteins may be obtained from a 
scraping of tissue or vice versa. ^ obtained from 

urme of the subject, for example, whereas the cells may be obtained elsewhere, 
as, for example, from bipod. 

A /'p^ed" qf gjmes is a set of genes including at least two constituents. 
A "nonnatiye" condition of a subject to whom ^ composition is to be 
afio^ eV en if the 

subj^ h^ppeiis to be disease, - . ; ,, vv . 

^ of ^ gene mdudes the gene product wrhether messenger 

?v I^A or p^pt^ resfultmg fmj^sl^^ of the messenger R^JA. 

^ - ^ is a 

conclusion to be drawn with respect to an instance of a data set based on the 




:i W&SP^^I^ condition, such as 



health, dBbsease induding cancer; traxi^ 

developmental steps; physical fitness; obesity, or mood. As can be seen, the 
conditions inay be chronic or acute or simply transient Moreover, a targeted 
biological condition may be manifest throughout the organism or population of 
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cells or may be restricted to a speofic organ (such as skin, heart, eye or blood). 
The term '^biological condition'' includes a "physiological condition". 

The 'Hriirid administration" of a selected one of a composition or placebo 
h >J: to a Subject in a clinical trial involves administering t^ placebo 
% ^ ^ to the subject in Accordance with a protocol pursuant to which the subject lacks 
^ : > knbWledgc ivhethier the substance admirdstered is the composition or a placebo. 

plants. An anittial is commonly ^ be a 

v h v#-.J. vertebrate non-mammkl, as e.g., ia zebra fish, or an invertebrate, as, e.g. 

r An ''agent" is a composition or a stimulus: A ^stimulus" may include, for 
^ f exart or light therapy for seasonal affective disorder, or 

- tr£a toferit of psbrra^ melanoma with embedded 

^ >radioab&^ A ''composition'' includes a 

" c " : -4 ch^™c^l compound, a riutraceutical, a combination of compounds, or a complex 

- -^'.^-miXtufe^ - ; .'•*•/::• ■ '. :\\ ' . 

^ A ^ used alone or in 

conjunction with other data in evaluating the physiological condition of a 
collectidn of cells or of an organism. This teiin ind^ 
r 4 A "signature panel" is any panel representing a subclass of constituents 

where the subclass of constituents is selected according to ttie relatively high 
^ level of infotiwation concerning a bMogic^ condition imparted by each member 
* ^^iheiataset ^ ; • % : ■ - ' -w , • ■-. 

si - distinct RNA dr protean iri a panel of constituents is a panel 

iw--^ v- v ihat-iftdiides aM^st orie^of JIISIA and protein and eadh cdnstiMtQfitiof the panel 

. '^k^' : ■ ••iis' djStlftCt " VrV\ v ^ ' . / / «&;, • — - '< 

d^t^^fe 4hMd^cribe aM©log£eal condition orvan«ffert of an agent on a 

i; ^ ^ f v %>trfesj^ 
v - > " infotfmi^ 

Skii* tai£^^ any one 
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single gene locus necessarily of particular significance. Rather a pattern of 
variation (a profile) is sought that correlates, in a reproducible manner, with a 
particular condition. There may be no a priori knowledge of a correlation but 
rattier a correlation may be established by evaluating a panel of constituents of 
reasonable size (for example up to 100 constituents) and iteratively testing the 
gene expression profiles for different subjects or for the same subject from which 
the most informative loci for a particular condition may be selected. An 
informative subgroup of constituents in a panel may be selected that 
consistently vary for a particular condition and this subgroup may then become 
the signature panel, the signature panel giving rise to a signature profile. 

In fujiher embcKiiments of die inventipn, any calibrated data set for an 
individual that has more members than reflective of a single signature panel 
may be mined for calibrated profiles that correspond to additional signature 
panels thereby potentially providing new insights into mechanisms of action of 
a biological condition on sets of genes. Measurement of changes in transcribed 
RNA in a cell as a result of an environmental change or aging is an exquisitely 
sensitive measure of the response of a cell. Techniques available today to 
quantify transcribed RNA in a cell add to the sensitivity of the approach. The 
preferred embodiments of the invention, which are directed to patterns of 
change in amounts of transcribed RNA, provide a means to focus and interpret 
this rich information ...... 

hi contrast to the above appro^ch/much attention in the prior art has 
been directed to the sequencing of the human genome and tine identification of 
all the genes encoded therein. Accompanying ; the growing amount of sequence 
date, irdcrparraysprovide a means to survey thousands of gene sequences for 
mutations. Microarrays are being used to provide DNA profiles that identify 
; / m^ 

c predictions cPncfirrdngdevelpp 

j Tianscriptoinics andpro^ These 
studies are. dniected to analyzing me enti^ produced 

~l hy hving cells. Microarrays provide a method for artaly:ring many thousands of 
dm%ent human RNAs as to expressed and by which cells. For 
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example, a project undertaken by the National Cancer institute and others to 
examine mRNAs produced by various types of cancer cells, have revealed 
50,000 genes that are active in one or more cancers. The goal of these studies is 
- to identify novel cancer drugs that are directed to knocking out or enhancing the 
Z: production of certain proteins. •( Kathryh Brown, The Human Genome Business 

Today, Scientific American, July 2000, p.50; Jidia Karow, The ''Other 7 ' Genomes, 
^ Scientific American, July 2000, p.53; Ken Howard, y/ The Bidinformatics Gold 

Rush- Scientific American, July 2000, p.58; Carol Ezzell, Beyond the Human 
Genome, Scientific American, July 2000, p.64; all incorporated by reference). 
Major efforts in correlating genetic variation of individuals and the functional 
% interrelationships of genes in health and disease are being conducted in a 

• Variety of consortia including the single nucleotide polymorphism consortium 
arid the Human: E^igeriome Consortium (Bedk eit aL Nature BioTechnology 17 
T (1999) p 1144), The Epigehbme Consortitim plans te> aiialyze sets of genome 
fragments from both healthy and diseasefd individuals in the'500 different 
human tissues (Bibworld International: E)ecember 22, 1999), This approach 
seeks to correlate absolute expression 6f genes associated With a particular 
: v ^ of that conditibife E 

V measure g^e expr^ in absolute amounts in^uding methods 
or by deteravining amoxm With respect to housekeeping genes or by targeting 
- ainn^e^^e*^^^ 

'^^tHj^f!^ WO^/4^63;W^ and 

• ; >: : We fc^tak^^d^ t&the Sbb^eby identifying 

% ^ tepro^^ are informative by 

.• . - i ■ m \ ■ .... 

^ - x J \/mMof the degree d example a 

^ ^ The 

v ft 1 4 r V&ati6ri& n^ as clinical 

— - mdit^tdis (f or humansybf a tradMo^ itatutebut ^i^fcieqiMfedper se to be 

r: catte^tiV^ Atctttdingly, the airidtmt of gette expression pr^ example . 

■ • ' . . • ■ ■ . . ■ •! 

RNA transcript) produced by a gene locus in a ceU imder certain circumstances 



19 



WO 01/025473 



PCT/USOO/17846 



is measure^ and then stored as a value in a first profile data set. This value is 
calibrated with respect to a second value (a baseline profile data set) to provide 
a member of a calibrated profile data set. The values recorded for the profile 
data set, relying on a particular baseline data Set to produce a calibrated data set 
become part of the descriptive record any or all of which can be stored in a 
database which may be accessed through a global network such that any new 
data in the form of a profile data set or a calibrated profile data set measured at 
\ any global location can be directly compared to an archive of descriptive records 
including calibrated profile data sets and baseline data sets so as to extend the 
stored library of profiles and provide predictive or diagnostic data about a 
parficular biological condition or agent. 

We ha ye exemplified the use of selected panels of constituents 
. . corresponding to gene loci from which quantitative gene expression is measure 
by for example quantitatively measuring the transcribed RNA in a sample of a 
subject* for applications that include: (a) measurement of therapeutic efficacy of 
natural or synthetic compositions or stimuli that may be formulated 
individually or in combinations or mixtures for a range of targeted physiological 
i ^conditions; (b) predictions of toxicplogical effects and dose effectiveness of a 
composition or ^ (c) 
determining h^ differept agents jLdmiri 

; i^terartso aa to detect any of synergfe^ 

£ Jiv new criteria 

prerselecto for revealing 

disease status and conducting preliminary dosage studies forthese patients 
^i, ; . ^ 1 pr e trials. Gene c^re^pri pirofiKng may be used 

and inay 1^ used beyond phase 3 
sefe^ti^ in a 

:|^^ condition or 

\x , adverse side effects as^^ therapeutic agent; (h) 
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matiaging the health care of a patient; and (i) quality control for different 
batches of an agent or a mixture of agents. 
The Subject 

TBe niethods heieirt can be applied to a subject that includes any living 
organism wheire a Hving organism includes a prokaryote Such a bacterium or a 
>E V eiukaiyote including single celled eukaryotic organisms at one end of the 
il U i spedruiii and humans at the other aitd everything in between inducting plants. 
^ The figures relate to calibrated profile data sets'obtained from humans and 

mammals. Nonetheless, the methods disclosed here inay be applied to cells of 
i? - other organism witiiout the need for tmdue e^erimehtation by one of ordinary 
■ <m i y W s -j. ~° skill in the art because all cells transcribe 1 RNA and it is khdw in tfie art how to 
; extract RNA from all types of cells. 

A tii^iie saitiple fragments 
of ceUs. mucosal 
- secretions, hemol)naaphor any other body fluid known in the art for a subject. 
• - For an aniimal subject, a may be obtained by means of a 

^ biopsy needle aspirate, a lavage satople, scrapings and siugical incisions or 

v {Mierme^^ 

^ - Stepis M selecting cbhstiituents in a panel ihdtede Sea^^ 
; t ; t>f RlSTAs or proteins that 

r " t^ ? dire^ 

sel&qt^ condition 
: r ;lMngexapn^ a small subset of the panel constituents m^ 

necessary for the panel to be an exhaustive selection- Rather it is; desired to 

" / a parte! 

v i^Jv in 

cells that Meetly respond to a biolog^eal^dcfc BbE?example, gene egression 
* ^ , asso^te&mth liver metabbli^mtmay be analyzed in a^lood sample. Figure 20 

v, * 
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and 22 provide calibrated profiles of whole blood treated with herbal agents 
using markers for liver metabolism* 

The number of constituents in a panel can vary. According to the 
examples provided below> panels of up to 24 genes Eire selected for evaluating 
expression levels. Although a panel may be as large as 100 constituents, it is 
desirable for a particular panel to have no more than 24 constituents, more 
p9rticularly> less than 12 constituents. For example, subsets of no more than 8 
genes have been used that may be derived from a larger panel but which are 
siifficiently informative to effectuate discrimination. The number of 
constituents in a panel for which egression is monitored may vary widely 
depending on the context. For example, Figure X describes data acquisition 
from in vitro cell culture and from animal toxicology studies, which includes 
expression of about 25 to 100 prmorfc genes. In contrast, selection of markers or 
surrogate markets include for example three to 100 genes, preferably five to 50 
. .. or five to 25 genes to be analyzed from samples obtained in clinical studies. In 
this manner markers or surrogate markers having predictive value for a medical 
condition, such as a genetic predisposition, a response to therapeutic agent, an 
inflammatory condition, or an infection, etc can be identified ^d cumtdatively 
larger populations can be obtained to refine the correlations^ A health profile 
• ;? can be generated fpr an individual subject using a low volume blood 
/•a saiiigpl^ data of about 

^ ^100 of m number of 

o^f*^^ may be utilized 

>^ selection 

; as large as 15 gaies or 12. genes«H* as >Small as 6, 5, 4, 3 





rint). the 



S present of WgMy 
■ aa^mp?u^ l^imdLT5^5 appeared to 

be highly informative. Highly informative constituents in Figure 21 include the 
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irit^leiikirts. The signature panel irtay provide a signature profile or fingerprint 
which is sufficiently robust to serve as a standard in describing a particular 
biological conditibit or an effect of a particular agent on a bictfogical condition. 

For purposes of iUustratin£ a signature panel, constituents of a panel for 
m^a^uring inflammation have been provided that are informative with respect 
to a particular biological condition. For example, we have used a panel for 
inflamirlktion that has 6 constituent^ D-l a, 11-6, 11-8, fl-18, GMCSF and IFN-g in 
Figure l8(a)-<e) to determine th£ response of 5 subjects to varying 
cohceritrjitions of drtigs; This grotip of constituents is a subset of a larger panel 
of inflammation related genie loci such as shown in Figure 19a and Figure 19b 
wherefcMa^^ 

ri^l2p40,Il-15, ri-15,n-18, GW-CSF,I^-gai^ cox-2, ICE, MMP-9, 

ICAM, TNF-a and TNF-b. The Subset of constituents Were selected on the basis 
of the iiiforcfta^^ 

Embodiments 6f the invention provide examples of at least 4 different 
panels which may separately or together. These panels are an 

iiiflammatory panel (ITSIF-a, n^b/ItAM, 11-8, fl-10, I1-12P40, ICE, cox-2, cox-1 
and immp-3) a cefflt growth and difereritiation panel (c-fos, c-juii and STAT3), a 
td^acity panel (SOD-1, TACE, GR, MSP70, GST, c-fos, c-jttn, INOS) and a liver 
metabolism panel CINDS, cyp-a and u-pa). Otiter panels iticlude skin response or 
prbsl&te cancer or todotheUal/c^dHovas^ar response panels or cell growth or 
diffCT^tiatibn dr liv^^tabdlism panels. Although provided as examples, the 

{ For ijrasasiir^ a particular RNA ill a sample/ we have used 

iile&bdS knoWn to one of ordinaty skill ift the art to k*£rac£ and quantify 

which a population of a stiiq^ 

^ conduct a DNAse 

- r^acti^n. First strand synthesis majKthen petfdfmed using a reverse 
I r ti^nSc±ipt3ase. G^fe : ^plificatio¥i, more spedfiaally quantitative PCR assays, 
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can then conducted and the gene of interest size calibrated against a marker 
such as 18S rRNA (Hirayama et al., Blood 92, 1998: 46-52). Samples are 
measured in multiple duplicates for example, 4 replicates. Relative quantitation 
of the mRNA is determined by the difference in threshhold cycles between the 
size marker and the gene of interest. In an embodiment of the invention, 
quantitative PCR is performed using amplification, reporting agents and 
instruments such as those suppHed commercially by I>E Biosystems (Foster City, 
CA). Given a defined efficiency of amplification of target transcripte, the point 
(e.g., cyde number) that signal from amplified target template is detectable may 
be directly related to the amount of specific message transcript in the measured 
sample. Siirularly, other quantifiable signals such a^ fluorescence, enzyme 
^ activity, disintegrations per minute, absorbance, etc., when correlated to a 
known concentration of target templates (e.g., a reference standard curve) or 
normalized to a standard with limited variability can be used to quantify the 
number of target templates in an unknown sample. 

v Although not limited to amplification methods, quantitative gene 
expression techniques may utilize amplification of the target transcript. 
Alternatively or in combination with amplification pf the target transcript, 
amplification of the reporter signal may also be used. Amplification of the 
■ t^get template may be accpmpl^ed by ^tiiermic gene amplification 
strategies, or by gene amplification by thermal cycling suchasFGR. It is 
desirable to obtain a definable and reproducible correlation between the 
amplified target or repor^ and me concentration of starting templates. 

It is envisaged that techniques in the art usmg microfluidics for example 
^gWy ^itive markers wOl enable quantitatipn ; o to occur directly 

• on ampMcationqf amarkerbut 

npr^otrequire^amplifi 

ti^ns^t measured for any particular locus is a data pomt or member of the 
„^I^JBf»ffle data set for a particular panel 

According to e^odiments of % myentipn, a first profile data set is 
: the first profile data set indud^ a phjraUty of 
meml^,^ach member bem I 
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transcribed from a gerie locus, the gene locus being a constituent in a panel of 
constituents. A first profile data set may be obtained from a quantitative 
measure of the amount of a distinct RNA or protein corresponding to a gerie 
loctis. The figutes provided here are directed to RNA: However, the method 
could be applied using proteins where^ sensitive quantitative techniques are 
Available for measuring the amount of a distinct protein in a cell. 
Basfeline Profile Pata Sets 

The arialyise^ 6f sample fr^ individuals and from large groups of 

individuals provide a library of profile data sets relating td a particular panel or 

r series of pahels. These profile data sets may be stored as-records in a library for 
use as baseline profile data sets. As the term 'baseline" suggests, the stored 
byline profile data sets serve as comparators for providing a calibrated profile 
data set that is inf dilative abo a biological coiidition or agehtl It is 
ahticipited ^at many baseltee profile data sets will be stored in libraries and 

' <3assified to a One form of classification 

might rely on the charatrteiistics of the panels from which the data sets are 
derived. Another form of classification might be the use of a particular 
biological cdnditibiii The concept df biological condition encompasses any state 
m whi<±^ at any oiie tairie. This state might 

reflect geography of ^samples> ^ex^of subjects or ^y other discriminator. Some 
of the ^c*^ The libri^es m for 

icl^ificMion of bl^linfe profile date sets inay furthi^^ Annotated with medical 
iitfdiiiiMibn about a stibject, ainedical condition, a particular agent 

c 4 " Th£^<^ data set M^aSng ax^rated profile 

^ or 
predicted, as well as, the interided^^^^ as to monitor 

drug development quality control or other uses.^ ^ 

baseline prbfil^ data ^ts fro^ first profile data set 

• i& obtained 6r#<^^ at varyii^; times, exposures to stimuli, 
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drugs or complex compounds; or may be derived from like or dissimilar 
populations. 

The profile data set may ai^ from the same subject for which the first 
data set is obtained, where the sample is taken at a separate or similar time, a 
different or similar site or in a different or similar physiological condition. For 
example, Figure 5 provides a protocol in wWch the sample is taken before 
stimulation or after stimulation. The profile data set obtained from the 
unstimulated sample may serve as a baseline profile data set for the sample 
token after stimulation. The baseline data set may also be derived from a library 
containing profile data sets of a population of subjects having some defining 
characteiastic or biological condition. ; The baseline profile data sd may also 
correspond to some ex vivo ox in vitro properties associated with an in vitro cell 
culture. The resultant calibrated profile data sets may then be stored as a record 
in a database or library (Figure 6) alojag with or separate front the baseline 
profile database and optionally the first profile data set although the first profile 
data set would normally become incorporated intp a baseline profile data set 
tinder suitable classification criteria. 

which to ju^ in terms of efficacy, toxicity, etc. Where the 

; effect of a dterapeutic agent is beii^g measured, the ba^c^ne data set might 
corre^ohd to gene expression prpfile^ taken befp^ achnin^tr^tion of the agent; 

> • the baseline.data set niight^q^^ stand^d fpr dfliat product 

JjHo^ For 
example, an average baseline profile data set is obtained from authentic material 
i of anatirfy grp time and over 

in lots 

i -of a first profile data set and a corresponding member of a baseline profile data 
set for a given gene locus in a paneL For example, calibrated profile data sets 
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may be derived by calculating a ratio of the amount of RNA transcribed for a 
panei. constituent in a cell sample in an environmental including intervention 
such as a therapeutic treatment or at a particular time (first profile data set) with 
respect to the arhount of RNA transcribed for the sanje panel constituent in a 
cell that differs in some manner from the sample (baseline profile data set) 
(Figures 5 and 6). We have found that calibrated profile data sets to be 
reproducible in samples that are repeatedly tested (Figure 17). We have also 
found that calibrated profile data sete obtained when samples from a subject are 
exposed ex vivo to a compound are comparable to calibrated profile data from a 
sample that has been exposed to a sample in vivo (Figure 14 and Figure 
16(a),(b))r We have also found that an indicator cell line treated with an agent 
tari provide comparable calibrated profile data sets tb those obtained from in 
vivo or ex vwo populations of cells (Figure 15). Moreover/ we have found that 
adW^ferihg a sample from a subject onto mdicator cells can provide 
irtformattive calibrated profile data se&s vvith ^ respect to the biological condition 
of the siibject including the health, disease states, therapeutic interventions, 
aging or exposure to environmental stimuli or toxins of the subject (Figure 25). 
• Apre^^ 

condition of a subject. This may be for purposes 6f diagnosis or prognosis of a 
difiical disorder. It is desirable to obt^ a calibrated d^ 
3tate of health or alternatively a state of age otbo&y maSs br^ahy condition or 
state th^t inL^tidividual subje& be in. For example, the 

SMojP^ or exercise, 

■ ^cpSswtk td'Mdiitibn or ehvkohmental ^nfM^atfprt or infectious agent, 
b^ 

¥^ ' r beil^l^^ fot^nitoring change 

diseases. Hie clinical disorder may further ihBu^ ihultiple 
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sclerosis and perimenopatisal changes. The biological condition may affect a 
system of a subject including a respiratory, vascular, nervous, metabolic, 
urinary, reproductive, structural and immunological system or oilier metabolic 
state. The above examples of a biological condition are given by way of 
illustration and are not intended to be limiting. 

Similarly, calibrated profile data sets can be used to measure, monitor or 
n predict the host response to an infectious agent for purposes of identifying the 
infectious agent, assessing the duration of infection, the extent of exposure or 
making therapeutic decisions. 

The evaluation of activity of an agent may require a series of calibrated 
profiles. It, is here shown that calibrated profile data sets can be used to describe 
the biological activity of an agent that miglit be a single compound or a complex 
compound such as a nutraceutical or herbal. The agent can be assayed using 
indicator cells, ex vivo cell populations or by in vivo administration. These assays 
may ridy on a series of signature panels or enlarged panels for different 
biological conditions. The resultant calibrated profiles may then be used to infer 
likely in vxvo activity from the in vitro study. Insights into toxicity and 
mechanisms of action can also be inferred from caKbration profile data sets. For 
example, the herh^ Echiiiacea is believed to have both inunimostimiilatoiy and 
antHixfla^^ 

v systemm^ We hayf provided B:0^e^pa^^v^^ tp investigate the 

4 bi^ 

( J?nm hejbs by corr>par^g; the e^ect of treating 

,v ^ Witii the agent to 

; } • ^ aa a baseline profile data s^t^o measure the difference 

*V s : /> teeateient withljie cpm^ a single 

j T y ? califerated^^^p^ 

- ,v^- ; proffie data heib o^ /and libraries associated with different 
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From the information obtained about a previously undescribed agent, a 
signature panel may be derived optionally together with a signature profile to 
serve as k gold standard for testing otheir batches of the same agent. 
: Calculation of Calibrated Profile Data Sets and Computational Aids 

l^e fundion relating the baseline ands profile data sets is in a preferred 
* embodiment, a ratio expressed as a logarithm. The calibrated profile data set 

f ittay be represented graplucally for example, in a 

bar chart or tabular form but may also be expressed in a three dimensional 
i^pres^ntxi tion. Preferably the constituent is itemized on the x-axis and the 
logarithmic scale is on thei y-axis. Members of ia calibrated data set may be 
- ekpi^ed as a positive value representing a relative enhancement of gene 

^ expt^ibh or as a negative value representing a relative reduction in gene 

( . . ' ■ . . .( ... 

expf ^si^n with respect to the baseline. 

Each member of the caOUbmted profile data set shotddl^e reproducible 

within a range with r^pert to similar samples taken from the subject under 

f SimiM conditiohs. f»or ex^ple> the caHbrated profile 

r^rodticible within one order bf magnitudeTwnth respect to similar samples 

tek&n from the subject under simite^ coAd^ particularly, the 

ih^mb£rs^^ 50% more pai^cnd^ly reproducible 

: Vriit^ abiological 

" sighififeanc^ if it has a J valtie differing by more titan an amount D, where 

^ % ^ v, v, ft is the pattern of increasing/ decreasiiig and rio 4&angean gene 

yt&M i?ifi<&<^^ that is used to 

comparison 

trial, used iift&&^^ 

• : ^ phkt^^ testing 

- '4l'P ^aridMarkefmg;^ ■< ' : - • r *4 -* v ^i* •••• %x<\ . s [: - « 
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The numerical data obtained from quantitative gene expression and 
numerical data from calibrated gene expression relative to a baseline profile 
data set may be stored in databases or digital storage mediums and may 
retrieved for purposes including managing patient health care or for conducting 
clinical trials or for characterizing a drug. The data may be transferred in 
networks via the World Wide Web, email/ or internet access site for example or 
by hard copy so as to be collected and pooled from distant geographic sites 
(Figure 8). 

Iri a preferred embodiment, a descriptive record is stored in a single or 
multiple databases where the stored data includes the raw gene expression data 
(firstprofile data set) prior to transformationby use of a baseline profile data 
set, as well as a record of the baseline profile data set used to generate the 
calibrated profile data set including for example, annotations regarding whether 
the baseline profile data set is derived from a particular signature panel and any 
Other annotation that facilitates interpretation and use of the data. 

Because the data is in a universal format, data handling may readily be 
done with a computer. The data is organized so as to provide an output 
Optionally corresponding to a graphical representation of a calibrated date set. , 
For example, a distinct sample derived fodma subject beingat least one 'of RNA 

- or protein may be denoted as P, . The first profile data set consists of M, where 
Mj is a quantitative measure of a distinct RNA or protein constituent. The 
record R, is a ratio of M and P and may be annotated with additional data On the 
v ««bject relating to fo diet; etimicity, gender, geographic location, 

medical disorder, mental disorder> medication, phyacal activi^r, body mass and 

;">■■ environmental exposure. Moreover, data handling may further include 

aceessing|d^ additional 

context/data access s ^ v 

^eabpve described data storageoon a comp^^inay provide the 
information in a form thafccanbe accessed by a user. < Accordingly, the user riiay 
load the information onto a second access site including downloading the 
information. However, access may be' restricted to users havmg a password or " 
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other sedirity device so as to protect the medical records contained within. A 
feature of this embodiment of the invention is the ability of a tiser to add new or 
annotated records to the data set so the records become part of the biological 
inforaiLation. 

&v The graphical representation of calibrated prbfile data sets pertaining to a 

V< product such as ai drug provides ah opportunity for standardising a product by 

>H = ' ; means of the calibrated profile, more particularly a signature profile. The profile 

inay bel used aS a feature with which to promote thedrug. 
v ¥ The various embodiments of the invention inay be also implemented as a 

computer program product for use with ai compute system. The product may 
iiichicte program code for deriving a f&st profile data set and for producing 
- calibrkted jjrbJffleis, Such im^ may include ar sfefies of computer 

iiislariicti^ oh a tangible medium, such as a- computer readable 

i&eidia(f6^ 

' t6 a ; comjpiifer $y6tem via a modem or other interface device, stich as a 
coiriiritimc^ connected to la network over a medium. The medium 

may be either a tangible medium: (for example, optical or analog 
coirbthurucafions lines) or a^mciditiba kh^lfehiehted with wireless techniques (for 
exaik^ or other transmission t^di^ of 

coihputer iite^ preferably embodies all or part of the functionality 

prfevimisly described hetein with respect to the system. Those skilled in the art 

sudi compute i^ be #iitten in a number of 

* ; '& r - ^ architectures or operating 

v r •,>' systeiife. Furthermore, such instructions may be stored in any memorydevice, 

'? * - H sudinas £e^boiidu<£oi:; magnetic, optical or icrfher memory devices, and may be 
y ] ^h itraiisiiutted tising any <&inmxinications teclmology, such as bjytical, infrared, 

.::w^^ : with 

F wrapped s6ftwaie>, preloaded ^tha c^naptit^r system (for example, on system 
• v- In addition^' 
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computer system is further provided including derivative modules for deriving 
a first data set and a calibration profile data set. 
Clinical Trials 

The use of calibrated profile data sets for performing clinical trials is 
illustrated in Eigure 10 using the aboverdescribed methods and procedures for 
running a clinical trial or managing patient care. Moreover, standardization 
between laboratories maybe achieved by using a particular indicator cell line 
such as THP-l,which is stimulated by a known stimulator such as 
lipopolysaccharide so that resultant profile acts as a measure that the laboratory 
is performing the protocol correctly. 

Examples of how embodiments of the invention may be used for 
augmenting clinical trials includes providing new methodsfor patient selection- 
Clinical trials in which Candidate subjects are included or excluded according to 
a predetermined optimum calibrated profile for a giyen biological condition can 
resul t in more precise monitoring than would be otherwise possible. It can also 
result in a greater efficiency in clinical trial design because unsuitable patients 
that have, for example, complicating factors or conditions can be screened out. 
The calibrated profile data will also enhance the "signal to noise" by removing 
non-responders from double blind placebo studies. The basic structure of a 
clinical atrial design using gene expression profiling could follow any of several 
formats. These include testing hody fluid from a candidate patient in the trial ex 
vivo against a new mefapeutic agent and analyzing the calibrated profiles with 
' respect to an agenMreated and placebo-treated samples using a predetermined 
- panel and eValuatmg whether uae c^ to respond 

without adverse effects to the, composition bemg tested; : In selected indications, 
' ' ^ be desired 

cell originates from a target subject or from another subject or from an 

cell lme>; or from a ce^; samples femoy^ 6»m . tile target subject 
cell samples may be obtained from any body fluid . including a blood, 
urine, semen, amniotic,, or a cerebrospinal fluid sample, or from a scraping from 
' mucosal membranes such as from the buccal cavity/ the jeyej nose, vagina or by 
nteahsofabiopsy^ or I 
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from tumor tissue removed surgically from a tumor at any location. The above- 
described sources of samples aire applicable to any medical use in which 
calibrated profile data sets are desired. 

In vitro dosage and toxicity studies using calibrated jpi&ffte data sets 
obtained from indicator cell lines or samples of the patient tested ex vivo can 
provide useful information prior to initiation of the clinical trial and can 
significantly reduce the cost and time 6f a clinical trial while increasing the 
likelihood of identifyiiig the presence of beneficial effect; fit particular, the dose 
can be optimized on ah individualized basis to maximize the iihp^ct on 
therapeutic outcome. For example, Figure 12 shows how ex vivo blood cells 
;f . respond to the stimulatbry effect of LPS and the subsequent treatment with an 
antiinflammatory or ttiethylprednisolone). 

The data show how the effect of methotrexate and meclofenainate generates 
similar calibrated profile data sets where the baseline is LPS treated blood. In 
contrast, the methylprednisolohe has a si^stantiaily different effect from the 
other two compounds. A similar type of analysis can be performed with 
complex mixtures as illustrated in Figure 21 in which the calibrated profiles 
obtaihed when Ediinacea; Arnica aM Siberian Ginseng applied to LPS 
• stimulated bltiod ex vivo are compared, Ih this example; all three agents appear 
to act differently from each other with respe& to a sample from a single subject- 
;-' ,fi£ Sun^^ to compare coiiipoM^ targets or 

activities or Metabolic patterns to cdmpoiitlds, complex or sintple> with known 
or pre^etemuheki pro ^ 
: A l- Theabdvem 
r iruririing of difucal trials or as a supplemental toot Moreover, the above 
. ^ r methods and pirbfcedtires can be used to inoMf or th^afteiit^ health as well as 
, ^ th^ 

1^ M^Htutdfing Whether mtiJWple %eilte iiftferfebe with each other, act 

- sytier^ other. 
This type of itfdni^ 

ntiiribeir 6f medications. A ^ 
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Similarly, the methods and procedures described above may be used to 
, manage patient care for an individual or a population. Such methods and 
procedures may also be used to develop a regional or global research network 
that uses calibrated profile data sets and the resulting databases to conduct 
research or trials. 

Both the calibration profile data sets in graphical form and the associated 
. . t databases together with information extracted from both are commodities that 
can be sold together or separately for a variety of purposes- For example, 
graphic representations of calibration profile data sets canprovide a description 
of a product with respect to its activity that may be used to promote the 
product. Alternatively, the graphical form of the cahbrated profile data sets and 
access to baseline profile databases provide a means for manufacturers to test 
discrete batches of product against a gold standard. 

The data can be used strategicaUy for design of clinical trials. It can also 
be useful for physicians practicing at remote sites to offer personalized 
healthcare to a patient. Accordingly, the physician might set up personalized 
databases for calibrated profile data sets prior to and after treatment of a 
particular condition. New data on the subject could be added to the 
S! , personalized database at each visit to the doctor, The data could be generated at 
remote sites by the use of kits that permit a physician toobtain a first profile 
. data set on a sample from a patient For remote users to access the site, it is 
/ eny^aged *^^?ec^ed^access to the global netiyork contauTmg libraries of 
baseline profile data sets and cahbrated profiie 4 da(a sets^classified by particular 
representing data from larger populations than a single individual, 
v ^ neC!essar y- The access to the global database may be password 

/ ^ jn a 

_ t t iritlividuals as well as other types of drug mteractions. ; 

Access to the global data base may include the option to load selected 
data onto a second access site. This process could include downloading the 
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information to whatever site is desired by the user and could include securing 
hard copies of information. It is desirable to control how and what data is 
offloaded or dopied to maintain the integrity of the database. It is envisaged 
that while a global network of diriical data would be ian informational resource, 
it would have utility is conducting research that might incltide epidemiological 
:" studies and studies concerning the mechanisiivof actiori Of an agent and studies 
coricernm^ the nature of interpersonal variability as detemiined by calibrated 
profile data sets. 

Examples of Medical Uses - 

(a) Early detection of infectious di^^s. Markers or surrogate 

...... . .. 

r ; -''K^iiMfcew frbth *^ce m^ expression in humans 

v that indicate ^ e^ly or imitiediate response to iiifection, for example, to a virus 

such as hepatitis Viras> or to a baeterii^ sii^ as Mycobacterium tuberculosis (the 
Grain-positive etiologic agent of tuber^ds^) (s^Figuf e 4). Candidate genes 
ate identified and changes in expression of IhOse genes in the presence of a 
challenge provide a set of markers, "the set df markers tail coiribine markers 
encoded by the genome of the subject and - one more distinctive markers 
^coded by the genome of foe infe^ous a^ 0^afeiple>: changes in 

; expression of an 
^ : r ettzyme of viral replication, kfi& ihost gene as theig^i^ or all of BL- 

• ■ W % H>4 and DL-5, Cart coinprise iriarkers or surrogate markers foi 4 medical 
#>, ' : - c&hdition<^^^ 

symptoms, this nithod affords eaHi^ detection of an infection than is possible 
J * tising Ciirrent diagnostic ted^niques. » s*> - V 

; - ; 1(b) Toxad^proffles andm 

; ^ from the 

using 

&aibi^t^ proJSle datafeets. ^Ilife^^^ ait iffi>cperimental 

^> I y : without 
* < N ^tinltdtis; (2) c^ls treated (3) cells 

•. 35 



WOW/025473 PCT/USOO/17846 

and with stimulus. The population of cells can be selected from primary cell 
cultures prepared in culture plates using methods well established in the art; or 
mature differentiated cell preparation from whole blood or isolated monocytes 
from the target organism, which in this example is mouse. 

The cells are stimulated so as to present a targeted physiological 
condition by pretreatment with LPS purified from a Gram-negative bacterium (a 
variety of LPS preparations from pathogenic bacteria, for example, from 
Salmonella typhimurium and from Escherichia coli OH57JEI7, are available from 
Sigma, St. Louis, MO). The therapeutic agent administered to the cell samples in 
this example is an inhibitor of an enzyme known to be key in disease etiology, 
namely an inhibitor of a protease or a nucleic acid polymerase. Following 
treatment by addition of the therapeutic agent and further incubation for four to 
sbc hours, samples of the cells are harvested and analyzed for gene expression. 
Nucleic acid, specifically RNA, can be prepared from the sample by methods 
known to one or ordinary skill in the art (see, for example, the Lyse-N-Go™ 
reagent, Pierce Chan. Co:, Rockford, IL). Samples are analyzed by.QPCR 
according to a quantitative rephcative procedure, (quantitative polymerase 
chain reaction procedure (QPCR)) (see, for example, Gibson,U. 1996 Genome 
Res.6:995^1001, and references cited merein). Total RNA was assessed using 
universal primers. Toxicity of the agent for cells can be measured in untreated 
cells by vital sfcain uptake> rate of DNA synthesis (autoradiography of labeled , 
inUclei^ cpmpared to cells stained), s^ by l?NA-specific eyes etc. 

up- or down-regulated genes. Furtiier^in the presence of a therapeutic agent, 
some genes are not expressed> indicating potenti^ the therapeutic 

: in suppressing the effects of stimulatio^bythe LPS. For example, in 
i levels of ICE that ;are, somewhat s^Sm^ the presence of LPS 

^ * Arnica relative to LPS 

i : to Levels s of HSP 70 whi<^ are depressed in the 

\ '^p^^^sg^M^b^^si. are substantially stimulated in tiie presence of LPS 
' ^ absent the 

addition of an age^ in the - 
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presence of LPS + Echinacea are substantially depressed in the presence of LPS 
+ Arnica and IPS ^-Siberian Ginseng relative to LPS stimulation. In contrast to 
the above using nutr aceuticals, Figure 16 shows a much enhanced reduction of 
gene ^resisibn in whole blood for IL-la, Il-lb, ti-10, IL--IL-15, IFN-g, TGF- 
^ b, TNF-b cox-2, and ICAM in the presence of prednisolone +LPS when 

' : compared to arnica +LPS or nothing +1PS. 

^ " (c) ■ Quantitation of gene expression in a blood cell td predict toxicity 

iii another tissue or orgahv 

L^ukocjytes can be obtained from a to for the 

V? v pikrpos^ bf assessing the appearance of a pathological condition in another 

org^fdir ^ar^le/tiie livten A profile data Set is Stained of genes expressed in 
the leukocytes/for example, genes encoding a set of lymphokihes and cytokines. 
The data set is compared to that of the database, to examine correlations for 
ex2diiple to other subjects, and to the subject prior to administration of a 
■ 7 " therapeutic ag€^t. 
K Byti^meth^ 

admiiiistration of acetaminophen (Tylenol) and sei^ to this therapeutic 

agent and m^ by liv^ dainage. An early prediction of therapeutic agent 

sehsitivity, dete*^^ the t>riset of adual damage to ti^ liver, can be 

clitt^^ of 
^ ofcthe database is the abiHty to a correlation 

^ >S ^ ^ such as 

* increase in bilirubin level or other indicatibn^f Kvet path 

v ; ^^^ l vv^: iv ;\^>^, (d) ^ c - G of severity and: 

*° a 

ittanagemerifc^^ measures to 
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therapeutic agents, and assess for a given agent, the probability that a subject 
will present an adverse reaction if given a full course of treatment, prior to that 
full course For example, vising embodiments of the invention, a single dose of 
the agent methotrexate can be administered to a subject having arthritis and in 
need of a therapeutic agent* If the gene expression profile data set of the subject 
in response to a single dose of methotrexate correlates with data sets from 
stAgects haying adverse reactions to this agent, then^ administration of a full 
course of methotrexate is coimterindicated. Conversely, if the: gene expression 
profile data set correlates with those of subjects who have responded positively 
to' administration of a course of methotrexate treatment, then this therapeutic 
agent can be administered to the subject with much low^pr^babiHty of adverse 
A reaction. . ....... • - 

Discussion of Figures 

Figwres 1-4 illustrate some of the appUcations of calibrated profile data 
sets, hi Figure 1, three possible scenarios are provided. Firstly, a candidate 
therapeutic agent may be tested to determine its molecular pharmacology and 
toxicology profiles. The test might include obtaining calibrated profile data sets 
for a series of panels selected on the basis of what activity is predicted for the 
;drug^.The population of cells exposed to t^ agent J^ay £e the restrit of in vivo 
administration as depicted by the mouse oir dii^ec* exposure inmtro where the 
v. <^Hs ma^be anindicai» The 
■v = . ^ for 

testij^in^to \ r ? ; -^M-'rV' ■ -1^ • 

',;;•: > r&i .The s^ond sc^ai^ profile data sets to 

..^^ : ,^/idtoMB^« Sfuitabl^cliiu^ 
v <&? £ ; y Both demonstration of la^ clinical efficacy 

' : ?"X - ; - ^ ? >re^ifire certain assumptions alwut the clinical population. The calibrated profile 

-ther^ologte^ 

^ f 3: v^v;/ : ^> r v u i £ <Ihes&& Figt^eVl is^ 

A% - ^ jbtidi^^ calibrate 
* ? profile data s^ts^on the individual in a ^te <>f health changes can be 
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identified using signature panels so as to permit prognosis or diagnosis of a 
particular condition. Moreover, stored information about the patient in the form 
of calibrated profile data sets permits selecting one of a gr6up of possible 
' therapeutic agents most like to be effective for the patient, optimizing dosage of 
i - . ^ drujg and detecting ad veirse effects that might arise through drug interactions . 
: * , before symptoms arise. The result of the use of calibrated profile data sets is to 
■H provide more efficient and cbst effective health care m^agement. 

The hovel approach described abdvej for evEduatirig ia biological condition 
- * of ^subjectmay beapplie^tb 

v ' c of an agent on a biological condition as illustrated in Figures 2-4; A sample from 
4 r ^ J the patient may be measured dirfectly ex vivo or tested ex mfco against an agent to 
predict an eff^ in the patient. This provides a quick and feff eCtive way to 
determine which drug chosen from within a single class of drugs that all may be 
usecl to treat a particular condition; may be most effective for a given subject. 
Alternatively, ah ageht may be tested on an indicator cell lirte that can provide a 
quantitative measure of therapeutic performance in a class of individuals. 
Figure 2 iUustrates how calibrated profile data sets may assist in 
> screening a library of candidate compounds to discover candidate drugs. 
:- " * Starting ivi^ 
' - elisor ^Mmhadyflmd 

" tdtimately be rejected due to adverse biological interactions. It is expected that 

r • eaidy &d^ proMe data sets wiU &orc readily identify 

- ' r --n likdy succe^sM ^d thereby reduce the expense and'iintoward 

~ ■> ^effefcte ctf animal and human e^erimeii^itibn for compounds that could have 

."■ ■ < been predicted to;^^^'>?^;^>^*< r :/:^^- ^y/^^-^f^^ . .' 
^ ' ^ < Mgttifc 3 deg&Sfc^ iftM^ compound might be 

; • treated with 

stiiftiii^^ ^d^potrnd aiid ti^sthij^^ then be 

^ defei^t^ ^ compare the 
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effect of no drug +/- stimulus or +/-drug and no stimulus. Both in vitro (left 
panel) and in vivo (right panel) studies can be used to evaluate the effect of a 
compound (drug, nutraceutical, environmental stimuli, etc)- The right hand 
panel also illustrates 1he ^^c embodiment of an "in mfra clinical trial ,, / that 
is, treatment of cells obtained from a subject and treated with a compound (with 
or without a stimulus) in vitro (or ex vivo) in order to predict the outcome of 
similar treatment of the subject in vivo (see Fig. 15 for a specific example). The 
output from both panels is described as toxicity and mechanistic profiles. Either 
experimental course may be used to both evaluate potential toxicity, e.g., using 
the toxicity, or liver metabolism panels, and to determine or confirm likely 
mechanism of action by a critical selection of a gene panel(s) that illustrates and 
diffe^entmtes molecular me^anisms of action (see Figure 12 for a specific 
example)- 

Jigure J: illustrates a bioassay in which cells are removed from the subject 

and tested ex Vivo witJ\the addition of a compound and also a challenge or 

- 

stimulus. The ex vivo e&eet of stimulus and then drug on whole blood taken 
from a human subject is shown in Figure 12 in which the stimulus is 
Hpof^ly^cch^riLde (minflam^ drug is any of 

methotrexate or methylpredni^ panel for 

inpatm^ 

^ = W- ;H0«^^> : ^d^ong^^ m Figure 22, ijfcs ^e<$s on gei\e expression ate 
■ ^v'^ While iiJv^e a^ g^ 

\y;:i ^> l^tw are both 

; ■ f 1 =•■' quantitatiye^d ^iialite^^ ^ important 

when glucxKX>rti^ 

^ ^ cell population 

' f fe > :; 7^ or a : 

fii- f ■■ H<r >^ M^tegic^ ^ line will be 
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comparable to that obtained from a body sample directly (see Figure 15). The 
normal state of gene expression may range from zero or few transcripts to 10 5 or 
more transcripts. 

Similarly, an agent may be evaluated for its effect on any population of 
cells, either in vivo, ex vivo or in vitro, by administering the agent and then 
detemiirdng a calibrate pirofile data set for those cells tinder the selected 
conditions. I&aittples of this apprdadi are provided in Figures 10-16 and 18. 
Figure 18 further provides calibrated profile data sets for different 
cohcehtratibnis of k single agent Showing that the transcription of selected 
constituents vary wife dose and therefore the anticipateid effectiveness with 
rfeqpfett to tile biblogical condition. / ' ^ 

The above! &esOTptioi\ oF ^terinini^ a biological condition is 
exemplified as f 6116ws. "T^eTaditfn of a phaimareut&al ot tttitrac^xxtical is 
measured with respect to its anti-inflammatory jfrbpeirties. The ineastirement of 
tile effect may be es^tktilisbed usirig a panel W cdnstittiertt gene loci, for example, 
ah iftflammaitibn £lpha {ILrla) or Tumor Necrosis 

Factor alpha (TTSlF-a). The anti-n^ainmatory effect may first b^e established by 
treating indi^toi' cells or skinple cells ex vivd miti a knoWii iMaiq^a 
inducers^ 
t^tiill^wi^ 

reduce the expres&oii from the ^pprdpiiate gene loci. According the baseline 
" ptofftid^ panel of 

* dDnstituerits; The additioriof a^ 

si^nSd&ikdi^^ 
' llltli^^ 

thief b Jyiaife d&ta sM is LPS stito^latM In this dise liik^ a negative delta. 

^ (Figure 16b) 

- ' Ttusfee^ii^^ 

production. ~- ; .j 
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The determination of the biological condition of a subject may include 
measuring and storing additional data about the subject. For example, if the 
subject is a human or mammalian patient, additional clinical indicators may be 
determined from blood chemistry, urinalysis, X-ray, other chemical assays and 
physical or sociological findings. ^ 

Figure 7 illustrates how the accumulation of calibrated profile data sets 
can improve the predictive power of tfie database, and thereby increase its value 
in generating information about a biological condition or agent. The figure 
indicates the use of the database in terms of its predictive power to, for example, 
: predict the course of a therapeutic intervention, follow the course of an 
individual subject compared to a population,: prediction of a likely mechanism 
of metabolism or molecular mechanism of action or a comprehensive database 
that allows comparison of a single profile to a collection of signature, calibrated 
precision profiles. 

Preferred embodiments of how the database may be used is provided in 
Figure 8. Figure 8 illustrates ^ display of a data profile set from the source 
database. Entries for input include a name, an Experimental Type, and whether 
tiie entry is a New Reference; CeU/Tissue/Species and whetiier these are new; 
Therapeutic agent (compound), Dose, and additional parameters and whether 
me titerapeuti^ to the 

°* a (New Gene) and avProtein (New Protein). The Stimulus or 

j ; l^^^ F^ression ya|u^ Expression 
V ; ' I &B?f?i^^ yi b Tli^e ^$i^e ^ec^c^Il^ m^lgratf^s. grange of applicable fields 

^ ; ^^^ tiQ ^ ^ m G&opjfe* «atiural products to clinical trails in humans, 
•t < ^pkajge to tradj^onalfpnra evaluation such as literature 

Expertanaj^sis of ^|Dxe^cjU»pnprojae data contained in the database may then 
^ ^fjsed tp guide product develQpme|rt and rriarkefing, or used to improve the 

'/^"^S^MS ^^ ihdiyMual or 

population of individuals. 
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It is anticipated that one form of record nught information about 

r i: a subject or agent with respect to idimtity, medical history 

ph^imaceutifcal/medical data; clinical indications as determined from literature 
data, reference to additional t^ 
> Figure 9 shows an embodiment of the preset itiventiOn in which profile 

* data is evaluated using data from a database that is remotely accessed over a 

• .. i,: network: The figure illustrates that data are expected to be derived at one or 

more locations, Compared using a cehtral database imd iiifoimafion obtained 
% u&sl to affect, for example, the course of treatment of an individual or 

vf -^'j^ptfafttori. The two-way nature of 1109 illiistrates-the iterative process 
whereby the database affects the cburse of trfeatmecit or development, and 
outcome or response to such intervention again becomes part of the database. 
•In a firet lociatioh/as in Figure 5, fromk tisstie sample pro<^ed in box 1101, 
thCT& are derived 1102, and then in box 

'-1103; profile data are quantified to produce a profile data set that is pertinent to 
the tissue sample obtained in box 1101. In order to dvkluate the profile data set, 
in box 1 104 information is retrieved from database 1108, which is located in a 
second location fo^ database maybe in communication with a large 

r number of locations, each of which is generating profile daita that jnvist be 

< evaluated. The retrieval of information from:t^he ^aitaba^e is accomplished over 
' ^^^ '■m^. s . a network 1109, which may include th^Internet^m ^ in the art; 

. Qnce i^ obtained front#W^ dat^^ 1^0^ the information is 

^ , josed in evaluating the quantified profile data in box 1105, with the result in box 

• v : ;1 1109 to reflect the profile data that 

T f havebeen quantified in bo>c 1103. In this manner Ihe database 1108 may be 

i up 

x > v a , has €he benefit of the data obtained from all ofcthe lotiatioftSL 

•■ ^ •- : I ^ ?m " - - i • i* >• , : EXAftilES ^:i*>.. ' ■ :. ^ y . 

■V* Bxaiftplel. <(a)v- j^Jseof 

r<Miumanb^^ j 
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aliquoting samples for baseline, no stimulus, and stimulus with sufficient 
volume for at least three time points. Typical stimuli include lipopolysaccharide 
(LPS), phytohemagglutinin (PHA) and heat-killed staphylococci (HKS) or 
carrageean and may he used Individually (typically) or in combination. The 
aHquots of heparinized, whole blood are mixed without stimulus and held at 
37°C in an atmosphere of 5% C02 for 30 minutes. Stimulus is added at varying 
concentrations, mixed and held loosely capped at 37°C for 30 min. Additional 
test compounds may be added at this point and held for varying times 
depending on the expected pharmacokinetics of the test compound. At denned 
times, cells are collected by centrifugation, the plasma removed and RNA 
extiacted by various standard means, 

Q>) Preparati on of RNA for Measuring Gene Expression. 
Nucleic acids, RNA and or DNA are purified from cells, tissues or fluids 
of the test population or indicator cell lines. RNA is preferentially obtained 
from the nucleic add mix using a variety of standard procedures (or RNA 
Isolation Strategies, pp:55-104, in RNA Methodologies. A laboratory Guide for 
Isolation and Charact erization. 2nd edition. 1998 r RoW+ ~P Farrell, Jr., Ed., 
Academic Press); in the present use using a filter-based RNA isolation system 
from Ambion (RNAqueous 1 **;, Phenotfree Total RNA Isolation Kit> Catalog 
#1912, version 9908; Austin, Texas). Specific RNAs are amplified using message 
specmcprimeis or random primersi. The specific primers are synthesized from 
data obtained from piAHc databases (e.g. > llnigene, National Center for 
« Biotechnology lh^^ MD), 
; : including information from genomic and cE>NA libraries obtained from humans 
ft? and other animals. Primers are chosen to preferentially amplify from specific 
r RMAs obtained from the test or indicator samples, see, for example, RT PCR, 
<2hapt^:^ 

CharacterMatibn>2nde<fiti^ Press; or 

Chapter 22 pp.l43-15i;jj^lsolati6n and Characterization Protocols, Methods 
' in Molecular Bioldgy, Volume: 8<>, 1998; & Ripley and D. K Manning Eds., 
Human Press, or 14 in Statistical refinement of primer design parameters, 
' Chapter s, pp.55^72, PCR AppHcationsj Protocol for Puhctional Genomics, 
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M AJnriis, D JHL Gelfand and J.J; Sniitsky, Eds., 1999, Academic Press). 
Amplifications are carried out in either isothermic Conditions or using a thermal 
cycler (for example, a ABI 9600 Or 9700 or 7700 obtetiried from PE Biosystems, 
Foster City, CA; see Nucleic Acid Detection Methods, pp. 1-24, in Molecular 

^ ■ \ x J* Methods for Virus Detection, D.L Wiedbrauk and D:H., Farkas, Eds., 1995, 

Academic Press). Amplified nucleic acids are detected usnng fluorescent-tagged 
7 detection piimets (see, for example, Taqman PCR Reagent Kit, Protocol, part 

number 402823 revision A, 1996, PE Applied Biosystems, Foster City CA.) that 

* ;f ••••• - are identified and synthesized from publicly kribtvn databases as described for 
the amplification primers. In the present case, amplified DNA is detected and 
quantified using the ABI Prism 7700 Sequence Detection System obtained from 
PE Biosystems (Foster CSty, GA): AmotMs of Specific RMAs contained in the 
test sample or obtained from the ini^<^tor cfell lines cah>be related to the relative 
quantity of flud^ 

PC&lfedirtoib^ Petrbpolus, Current 

Opinion M Biotechnology, 1998; 9:43^48, or Rapid Thermal Gyding and PCR 
Kinetics; pp; 211^229, chapter 14 iriPGR Applications: Protocols for Functional 
s ; j imd J Jv Sninsky^ Eds., 1999, Academic Press. 

Example 2; Different inflammatoiy stimuM ^ve tise to different baseline 

agents in 

" : ^ : give rise to different, baseline profile date Sits so that the calibrated precision 

profile data sets for the three anti-inflammatory agents te^^ i^tEtin different 
vm \ / >signattu^ prq^i^*iiEfegt the differ^^ 

& iaxiraordin^ difference from 

f * exjfression whetf compared to th^^sdib^ 

^-4^ ^ re^ 

i- s '.':ff%:: ^diangfefiram the^caiKbr^ed set^ri ., * •• Sj-^ . 'l/ r :>f &viy v 
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Figure 11(a) shows relative gene expression (mENA synthesis) in heat- 
killed staphylococci (HKS)-stimulated cells, and the effect of three different 
compounds (TPCK, UT-77, and "Vex", or dexamethasone). Compound TPCK 
caused a 10-fold decrease in relative IFN-y expression, and 100,000-fold . 
decreases in IL-4 and IL-5 expression. Further, compound UT-77 caused even 
greater magnitude of increases in relative expression of the gene encoding IL-5, 
and more modest increases in IL-1 expression (more than 10-fold) and JFN-y. 
Such effects can be highly significant in disease etiologies and outcomes, and 
have predictive value concerning the usefulness as therapeutic agents of these 
compounds or similar chemical entities or chemicals that act similarly. HKS 
cells are an in vitro model of Gram-positive bacteria^ 

Eig. 11(b) displays analyses of expression of the 12 genes in 
Hp9polysae<^ri^^ vitro model of Gram-negative 

bacterial infection. IJiese data include several striking contrasts to the data in 
Fig. 11(a). Tlius treating therapeutic agent Dex caused a striking 

decrease in expresifion of the IL-2 g^cie in UPS-treated cells, and a striking 
inqrease^ large differences in 

gene expression ,ir\ the diflferentiiy stimulated cells can be seen for the IL-4 and 
ithe IL^ t^ gene for WN, in contrast, re^onded similarly 

obs<^^ model systems to 

5of the^ bacterial 




teJfe^ffij^ can 
^ pajctictdar 



lofgenelocL^ 




7 £^eprc^^ 

ageift^methok^ calibrated 
profile data sets for each agent as shotvn represents a ^gnature profile for that 
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agent. This signature profile may serve ais d device for establishing quality 
control for a batch of the agent. Ihcteed, it is envisaged that compounds or 
classes df compound s on the market or in development may bef characterized by 
a signature profile: The signature profile may be represented in a graphical 
format; more particularly as a bar graph as provided in Figure 12. For Figure 12, 
an ex vivo sample was tested. A sample of blood was taken from the subject. 
Aliquots of titie sample were subjected to lipopolysaccharide (IPS) ex vivo. After 
■ '■ 30 minutes, the ^ti-inflairunatory agent as indicated was added to an aliquot of 
the sample of blood and after about another 4 hoiu'S, the expression of the panel 
fe, > / bf genes^H-la, 11-8, 11-10, IM2p^5, 11^2^/1^15, IFN-Ganima and TNF-a) 

- was determined^ Although the calibrated profile of methotrexate and 
meclofenamate were similar, the calibrated profile oJF methylprednisolone was 
substantially different EMfferences may be reflective of the deferences of the 
lii^chaiiisins or tkrget(s) of action of this agent within the general class of anti- 
inflammatory compounds. The baseline is file profile data set for 
lijpopolysaccharide absent any additional agents. 

Example 4 . There is relatively low variability with respect t6 the profile within 

- a single mdividual over tittle when five calibrated precision profile is determined 
from the measurement of gene expression ac^ogs xAaiyy gene Idci that have been 
appropriately induced. 

Figt&e 13(a)(b)and (c) show a graphical presentation of calibrated 
• pf ed^ibilprofiaie data sets for two idlffereht samples M whole blood. 

-- ; "Hepaiil^ed whote from a singlfe normail healfhjr volunteer was collected 

4 >*"■ on twb ^parate <x£asi6n£ of inorei than 2 weeks a^iart Figure 13a for sample -. 




;apainefc^ 

^^iiferhbe^ 

vm, , r ^ .baseline'^ titie same 

> -.v^ y^iiidi^dUaafc The qaM|?ra«ed profilgs^^ to 6 hours 

> phytoh^agglutinin 0?HA). Eigt^re 13c shows? a direct Comparison of LPS- 
• , | stimiflated blood sample .99114 With re^>e<^$Q l?lo<)d sample 991028, Le., 991028 

- . .. • - t 
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is used as the calibrator or baseline profile data set. The messenger RNA levels 
, measured on 10/28/99 were used to compare the levels of messenger RNA 
. measured on 11/16/99. A perfect identity of RNA levels would be represented 
by a flat line at unity. These data clearly show that for baseline gene expression, 
there can be as much as an 8 fold difference (c-jun) in messenger RNA levels. 
However, for most of the genes measured, the levels of messenger RNA 
measured on one day are within 2-3 fold of those measured on a different day. 
13(d) is similar to 13(c) except that the cells were not stimulated with LPS. 

The figure documents the relatively low variability with respect to the 
profile within a single individual over time when the calibrated precision profile 
is deternuned from of gene expression across many gene loci 

that have been appropriately induced. The figure fllustrates (1) the class-specific 
effects (generally inflammatory as determined by the effect on pro-inflammatory 
gene loci, e.g., TNF-alpha, IL-1 alpha and IL-lbeta), (2) the agent-specific effects 
quantitative differences between each of the agents at the same gene loci (e.g., 
JL-2) and (3) reproducible and therefore predictable effects on the subject 
population, TK (Figure 13c) 

Example 5, Similarities and differences in the effect of a single agent on cell 
populations differmg in their biological condition. ,, f \.. v 

Ex-vivo gene expression analysis can be performed ^ by obtaining the blood 
of a subject for example by drawing the bl<>0d into a vacutainer tube with 

prednisolone at a f^ to blood in a 

= ^yP^Fyl^e ti^be, incubated for 30 minutes at 370 L in5% After 30 

inini^ a«tii^ (HKS) at 

; l:10^ daution was added to the drug treated whole blood. Incubation continued 




were 



Ambion elution soltitiohi RWA wal &NA^ tteatecl 
Ntort#2222y MIXlaNAse buffed at 3^1 for 3)0 



jwererysed according 
1913). RNA Vas eluted in 
wim 1 iMt 6f DNAse I 



'First strand 



was 
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kit With MiiltiScribe reverse transcnptese (catalog # N808-0234) • Quality check 
of RT reactions were performed with Taqniaxi PGR chemistry using the 18S 
rRNApre-developed assay reagmtis(PDAR) from PEBi^ (part 
#4310893E). PCR assay was perfoitned on 6 to 24 £ene& in four replicates on the 
? ^ r PE Bioisystems 7700. PCR assays were p^drihed accordmg to- 
outlined with the PDAR product. Relative iq[iiantitati6n of the gene of interest 
v Was calibrate 18S rRMA expression as described in PE product User 

Bulletin 2 (1997) and elabora 
18S instead of GAPDtfc 

Relative quantitation of the iriENA Was xrieasured by the difference in 
^ thre^bld cycles between 18S and Ae geiie b^f interest. This delta Of was then 

compared to the normalizing Condition, either subject before treatment, or 
" stimuli without drug in an ex-vivo assay to measure ''fold induction" 
represented in the bar graphs. (Figure 14) For example in the above graph, IFN- 
feVels are 1/50 less on day 3 than before treatment. 
, ' :v ' y ' l '&(s^plii , 6. : ' lit vivo and Ex vivo isamples provide comparable signature profiles: 
Figiirfe 15 shows the eaMbrated profile data set for two subjects (Subject 1 
and Subject 2) who h&ve been treated Over atforee day period With a standard 
dose of the "<x>rtic6sterOids, de&amethason& Blood from esidh subjects was 
obtained 72 hotirs later and a quarititafi^e measure of #16 amount of RNA 
" ^ coi^e^^nding to the panel fcortStittiente 
^ ^c^l&rated ^mffle dMtk^l&r loci, some 

al&d dete^ n^M0>B-6and GM- 

CSF. A calibrated profile data set i^ al^ 
^ 1 1 SaiMfetif where the 

leis 




■ -'m, ^^jgle'data bet tor & saiftplieS ivKeri compared to in z7ibo sainpies provides 
r 4 " ^ stipp^ft fet ni vHro assay IJiaT \vill predict tke^wWiaffction of the compound, 
^ WelNave observed a similar aomparable effect^tween m vivo aftdeac vivo 
■ Samples iMected vMth'ari mfectious agemv more psarticularly bacterial or viral 
C We have cbricluded tberefore that the ex vitio samples provide an 

— s 
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effective method of determining the effect of a single compound or multiple 
compounds on a patient, where the multiple compounds may be either used in 
combination, in parallel or sequentially to optimize the selection of an agent for 
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Example 7 . Demonstration of reproducibility of an in vitro re sponse with a » 
approved anti-inflam matory on 5 different donor subj ects. 

Comparison and analysis of the Figures 18a through 18e demonstrates 
the consistency of effect of the stimulus and in vitro treatment with an approved 
anti-inflammatory on 5 different donors (each figure representing a unique 
donor). The use of a known and tested stimulus results in a highly reproducible 
gene response m vitro that may be correlated with, a predictable in vivo response. 
Figures 18a-18e provide the results of analysis of 5 donors from which a blood 
sample has been taken. The blood samples were exposed to a therapeutic agent 
at various concentrations ranging from O.luM to 5uM, more particularly O.lulvl, 
0.3uM, luM, 3uM and 5uM, for a 4 hour period. Different concentrations of the 
drug resulted in a calibrated profile data set for an inflammation panel at each 
concentration that was qualitatively different from the next Figure 18a 
corresponds to donor 1, Figure 18b corresponds to donor 2, Figure %8c 
corresponds to donor 3, Figure 18d corresponds to donor 4 and Figure 18e 
corresponds to donor 5. Each ^dividual varied from tine other and also 
provided a variable profile for a different c»ncentration. Th|s set of figures 
.ill^stra^ ^the W^ data sets, 

fet fixan^fe & ) ^calibrated profile data set may provide a signature profile for a 
: . i .complex rmxture of compou^ .-v.. .. 

^ ^ a cell 

IN0KS)and aHvermetaboHsm 
,>•. .panel (MQ§, eypra and,u-pa). The cells assayedin Figure 21 are aUquote of 
i ; bipod irom^ a subject that are exposed £x ww to hpopplysaccharide and to 
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(SPM9910074), each of the nutraceuticals being applied to the blood sample at 
the same concentration of 200ug/ml. The baseline is cell sample with 
lipopolysaccharide in the absence of a riutraceutical. Each nutraceutical (formed 
from a complex mixture) has a characteristic signature profile just as did the 
single compound pharmaceutical anti-inflammatory agents. The signature 
profile may be provided in a graphic form thiat can be use to identify a herbal 
while providing iiiformation concerning its properties and its efficacy for a 
single subject or for an average population of subjects. 
Example 9 . A quality control assay for Echinacea brands using calibrated 
profile data sets. 

vRgtire^sh^ 

sets for four different commercial brands of Echinacea Brands using an 
L^ammatiori Panel:' As expected, SPIVI067 and SPM0D3 gave the signature, 
calibrated profiles similar to Wthehtic Echinacea sairiples SPM010 and SPM 016, 
although labeled and sold as Echinacea when tested using the system described 
m Figure 14, resulted in signature calibrated jprdfiles that were substantially 
similar to the profile obtained with lipopolysaccharide alone. Echinacea 
samples SPM010 and SPM016 were found to have elevated, highly biologically 
adtiveleV^of w 

undetectable. A stored signature profile for active echinacea obtained from a 
panel designed to test efficacy and mode of action, e^g., the inflammation panel, 

^^^^ 



cbnipBifnds with different or similar activities from complex compound like 
Echinacea or may be used in the develdpik^^ 

prb&ti&oii, analysis and sale bf n^ or jp^^ In 

SP0l6.resnltih 




pitep^^ cell 



Figures 25 (a)-{c) provide calibrated profile data sets for three herbal 
preparations with respect to an indicator cell line (THP-1) rather ti^n a blood 
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sample from a subject. In Figure 25(a), the baseline is the profile data set for 
THP-1 cells absent the herbal while the histograms represent the calibrated 
profile data sets for the same herbal from three different manufecturing sources 
of the same herb at 250ug/ml. Gene expression results are shown on a log 
scale. Similar to the observation m Figure 14 mese demonstrate^^ 
labeled compounds obtained from different sources have demonstrable and 
quantifiable differences in calibrated profiles using a specific panel, eg. the 
inflammation panel designed to obtain information about the expression of 
gene products related to inflammation and infection. This suggests that the 
compounds likely have different efficacies when used for sr>ecific purposes. 

Figure 25(b) provides a ro^^ 
herb at three concentrations using the indicator cell line of THP-1. The baseline 
profile data set is untieated THP-1 cells. Analysis of th data suggests a 
concentration-dependent response m the indicator cell lines which, although 
demonstrated here, may be indicative of a similar response in subjects. 

Figure 25(c) provides a comparison of four commercial Echinacea brands 
used at the same concentration and tested against a panel of constituents using 
a TfiP-1 <^ Jme as an indicator cell population. Differential expression, as 
revealed by diff^ profiles, allows direct comparisons of 

>; ^P 1 ^ compounds to be made. For example, analysis of the differences inthe 
calibrated profiles could be used to guide compound isolation , 
^fY^opm^t product dif|erentiation m the m^kelp|ace, or^usedby the 
% <3onsumer.^^ fo guidethe inchyiduau^ a single 

compound from a class of similar compounds that may b^ ^ted for a 
pai^cularbfofogjcal. condition. 

> o f the iacva^l^^^^q^ it 

is: ^ 




other obvious modifications are m^ to be covered by the appended claims. 
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What is claimed is : 

1. A method, for evaluating a biological condition of a subject, 
comprising: 

a. obtaining from the subject a sample having at least one of 
RNAs and proteins; 

b. deriving from the sample a first profile data set, the first 
profile data set including a plurality of ihembers, each member being a 
quantitative measure of the amount of a distinct RMA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
meastiremi^ht of the biological condition; and 

c. producing a calibrated proiHle data set for the panel, 
wherein each member o f the calibrated profile data set is a function of a 
corresponding member of the first profile data set and a corresponding member 
bf a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject. 

2. A method, fo^ 
compri^ihg: 

a. obtaining from the subject a first sample having at least one 
of fluid, cells and active agents; 

:< %. applying the first sample of a ^t>riion thereof to a defined 
poptiiatibn 6f indicator cells; 

c. obtaining from the indicator cells a second sample 
contmning at lea&t one of RMAs or proteihs; 
? * cl. deriving from &e s^biid sample a ^st ^rdfilfe data set, the 

quantitative in^aSure 6f the amotmf of a djtetirict or pro^tein Constituent in a 
panel of constituents selected so that measurement of the constituents enables 
~ me^iac^mt of the biological condition; and ' 

" e, producing a ca^ ^roffle daa v set for ihe panel, 

wherein each member of the calibrate ^ a 
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corresponding member of the first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject. 

3. A method, for evaluating a biological condition affected by an 
agent, the method comprising: 

a. obtaining, from a target population of cells to which the 
agent has been administered, a sample having at least one of RNAs and 
proteins; 

deriving from the sample a first profile data set, the first 
profile data set including a plurality of members, each member being a 
q ^^* i * ative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; and 

c - producing a calibrated profile data set for the panel, 
wherein each member of the calibrated profile data set is a function of a 
corresponding member of the first profile data set and a corresponding member 
°* a ba ^ il ? fi pr<>file data ^ for the panel, the eafibrated profile data set 
providing a measure of the biological condition as affected by the agent 



4. A method according to any of claims 1 through 2, wherein the 
ba^el^e profile data set is derived frmoneornwre other samples from the 
same subject taken under conditions ciifferent from those of the sample. 



5. A method according to claim ;4» wherein the conditions are 
^l^fed from the group consisting of (i) the time at which a given sample is 

6. A method according to claim 4, wherein the one or more other 
samples are fallen oyer an interval of tune that is at least twelve months between 

-an initial sample ^^a^d^the^mpie. 



• ■ ■■' '( 
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71 A methbd according to claim 4, wherein the 6i\e dr more other 
samples are taken over an interval of time that is at least one motith between an 
initial sample and the sample. 

8. A method according to any of claims 1 thrCiigh 3, wherein the 
sample is derived from blood arid the baseline profile data set is derived from 
tissue Of body fluid of the subject bthei: than blbod. 

9. A method according to claim 4, Wherein &e fe^elirie profile data 
set is derived from one or more other samples from the same subject, taken 
when the subject is in a physiblbgical condition different from that in which tire 
subject was at the time the sairijple was taken, vnih ifespeSt ib at least one of age, 
diet, medication, and environmental exposure. 

10. A riiethod according to claim 3, wK^e baseline profile data 
set is derived from one or more other Samples froin the same jpbf>tilation taken 
under coriditio^ 

11. A method according to claim 10, wherein the conditions are 
s^lfectfed f roib the group consisting of (i) the tilriie M which a given sample is 

• : iaMii ^d^) th£ |>fc^i^|^ a given 

sample is taken. ^; ,;, r":;-^ ? ;': - . 

12* A me&od accordm|g^o claiin l6, whereiri the one or more other 
Miffiip^ ^ interval of tiine that is at least twdvettiWihs between 

13. A method according to claim 10, wherein the one or more other 
^ sit^^ aivMterval of tMe^that is at feast one month between an 

v imt^ ' ; < - 
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14. A method according to claim 10, wherein the sample is derived 
from blood and the baseline profile data set is derived from tissue or body fluid 
of the subject other than blo^d. 

15. A method according to claim 10, wherein the baseline profile data 
set is deriyed from one or more other samples of cell populations associated 
with a common subject, the populations taken when the subject is in a 
physiological condition different from that in which the subject was at the time 
the sample was taken, with respect to at least one of age, diet, medication, and 

Ar - environmental exposure. 

16. A n^ethod according to any of daims 1 and 2, wherein the baseline 
profile data set is delved frpm one or more other samples from one or more 
different subjects. 

17. f « A method according to claim 16, wherein the one or more different 
subjects have m common v^th the subject at least one of age group, gender, 
ethnidty, geographic locatio 

medication, physical activity, body mass, and environmental exposure. 



18, A methc>d a<^or<^g; to ^ the ba^lme profile data 

?!& isderived from on^ ormorecii^jar s^ny^^ sell populations 

associated with different subjects. 



^ : ; -6: A m^thofl aqc^rcjti^ the one or more different 

•Wi ; of age g^^p* gender, 
ethnicity, geographic location, diet, jo^^ 

medication; physical activity, body mass, and environmental exposure. 

^Ki.^XvC" v;/ ;-V/' • V. ' v "^i ' W': • ^A* ■ 

comprising: interpreting the calibrated proffle da of at least 

one other clinical indicator. I 
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21. A method according to claim 20, wherein the indicator is selected 
from the group consisting of blood chemistry, urinalysis, X-ray, other chemical 
assays, and physib^ findings. ; r 

22. A method according to any of claims 1 throiigh 3, wherein the 
biological condition is a complex disease process, involving multiple genes, the 
disease being of a type involving at least one of inflammation, auto-immune 
disease; degenerative disease, allergy; vascular disease, ischemia, cancer, 
developmental disease, hormonal condition, aging and infectious diseaises. 



■ -23. ■' 

is one of arthritis, asthma, multiple scleix>sis> and perimenopauSal change. 

24: A method according to any of daims 1 and 2, wherein the subject 

is a " 



\ 25. A method according to claim 24, wherein the subject is a mammal. 

26. A method according to claim 3, wherein the pbptiiation of cells is 
human cells. 

man^aKan c^Hs. ? t> ? - ; > . rv* • ■ 

«^ ■ - ^ r 3, wherein the 

29. A me^d according to an^ 
sample is derived from blood. 

'ihU-: 30: ^ A^ 
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sample is derived from one of a biopsy, a needle aspirate, a lavage specimen, a 
scraping, and a surgical specimen. 

31. A method according to any of claims 1 through 3, wherein the 
sample is derived from tissue or fluid of a type distinct from that with respect to 
which the condition is clinically manifested. 

32. A method according to any of claims 1 through 3, wherein the 
condition is a disease and the sample is derived from tissue or fluid of a type 
distinct from that which is a primary target of the disease. 

33. A method according to any of claims 1 through 3, wherein the 
function is other than a simple difference. ' 

34. A method according to daiiyi 33; wherein the function is a second 
function of the ratio of the corresponding member of first profile data set to the 
corresponding member of the baseline profile data set. 

35. A method according to claim 34, wherein the function is a 
log^thpcuc function. : - ' ;/ , f -- v> 

... - 

36. A method according to any of claims 1 through 3, wherein each 

reproducible with respect to similar 
samples taken from the subject under similar conditions. 

V -X ; M±i A thrqtigfr 3, wherein each 

menil^ 0f of 

magnitude with respect to similar samples taken from the subject under similar 



v ;^ concuuqcnSi; ■• , .■*.>■ ■■? ., ••• . -to; * , ; ,: .^t. 



38. A method according to any of claims 1 through 3, wherein each 

riteiftl^pf^ 
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with respect to similar samples taken from the subject tinder similar conditions. 

39. A method according to any of claims 1 through 3, wherein each 
member of the calibrated profile data set is reproducible within twenty percent 
with respect-to similar samples taken from the subject under similar conditions. 

40. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within one order of magnitude with 
respect to similar samples t^en fifdm the subject under similar conditions. 

41. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within fifty percent with respect to 
similar samipleis t^^ from the similar conditions. 

42. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within twenty percent with respect to 
similar samples taken from the subject under similar conditions. 

43v; A method accorciing fo member of the 

calibrated profile data set has biological significance if it has a value differing by 
mpre th^ an amount D, wh^ P = F(l.l) ^#(,9)> and F is the second function. 

44. A method according to any of claims 1 through 3, wherein the 
i^Iogj^ wd i^ifeto constituents enables 

measurement of the ^ 

f^^i^^M-:*.'^* Am^th^a^^ Wherein the 

the group consisting of respiratory, vascular, nervous, metabolic, urinary, 

'rM. V ^ r^pi^oducti^e, strtt6tttrail> and iio^rtitii^^ of 

,€ofas^ relation to 

the sylstenri. 
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46, Ameftoda ra >rdi„ stocIaim 3,whe re ta t hepopula a o„ofc e li sis 
d Z the concerns a system of the 

subject, ^W-lectedf^theg^ 

nervous, metabolic, urinary, reproductive, struck, and immuno!^ ' 

^ ^ ^ ° f «=—«—• -bles measurement of the condition o, 
the subject in relation to the system. 

- 47. A method according ,„ date, 46 and the panel includes a, least half 
of the constituents of die Inflammation Panel. 



ei 



48. A method according to claim 46 and the panel includes at least 
ghty percent of the constituents of the Inflammation Panel 

50. A method according to claim 46 and the panel includes at least 
exghiy percent of the constituent^ of the Cell Growth and Differentiation PaneL 

A memod accordmg to daim46 ^d the panel includes at least half 
of the constituents of a Toxicity PaneL .■ s. . 

< t ^ 

eighty percent^ti^^pnsti^^ 

^ the 
number of cons^^ts m ^ 

i . * 
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55. A method according to any of claims 1 through 3, wherein the 
number of constituents in the panel is at least at least five but less than 100. 

56. A method according to any bf &aiitn£ 1 through 3, wherein the 
number of constituents in the panel is at least is at leiast: six. 



57. A method according to claim 3, wherein the agent is selected from 
the group consisting of a drtig, a mixture of compotinds, a functional food, a 
nutraceutical, a therapeutic agent, an allergen, and a toxin. 

58. A mtethod according £o any of claims 1 tlfrbugh 3, wherein 
deriving the first profile data set from thes&mple includes hybridising the 
sainple with a set of nucleic acid probes. 

59. A method according to claim 58, wfrereift the probes are attached 
to ah insoluble irtatrik and the sairtple is applied to the matrix. 



60. A method according to daiih 3, Wherein evialuating the condition 



A method accord!^ 

62. A inethod accsordihg^to 
interference* 



63/ Ametl^acck^dJh^ 
cumulative. 

64. A method accord^ 
synergistic 
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65. A method according to claim 60, wherein the agent is a 
pharmaceutical. 

66. A method, for evaluating the effect on a biological condition by a 
first agent in relation to the effect by a second agent, the method comprising: 

a. obtaining, from first and second target populations of cells 
to which the first and second agents have been respectively administered, first 
and second sampl^ resp^ having at least one of RlsFAs and 
proteins; 

b. deriving from the first sample a first profile data set and 
from the second sample a second profile data set, the profile data sets each 

: indu^dirig a plurality of members, each memj>er being a quantitative measure of 
the amount of a distinct RNA or protein constituent in a panel of constituents 
selected so that measurement of the constituents enables measurement of the 
biological condition; and 

c. producing for the panel a first calibrated profile data set 
* and a second profile data set, wherein (i) each member of the first calibrated 

profile dajta set is a function of a corresponding member of the first profile data 
, ^tand a wrre^ondmg member of a first baseline profUe 4^ta ^tfor the panel, 
and (ii) each member of the second jcalibrated proffie data s^t is a, function of a 
corresponding member of the second profile data set and a corresponding 
^ mCTcU?er pf a s^i^d ba^se^ixe pro^e 4?}^ set fpy the panel, the calibrated profile 

, data sets providing a measure of the effect by the first agent on the biological - 
^ c»nditipn jn relation to the effect by these <^ndiagent r 

67. A method according to claim 66, wherein the first agent is a drug 

68. A method according to claim 66, wherein the first agent is a drug 
jqfrd Jhe second agen| is a nutriceufic^L ? , , 

69. A method according to any of claims 1 through 3/ wherein 



aiOKArrtKAi ia> 
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obtaining the sample and quantifying the first profile data set are performed at a 
first location, and producing the calibrated profile data set includes using a 
network to access a database stored oh a digital storage medium in a second 
location. 

70. A method according to claim 69, ^ further comprising updating the 
database to reflect the first profile data set quantified from the sample. 

71. A method according to claim 69, Wherein vising a network includes 
accessing a global computer network. 

72. A metfiod 6f conducting a dinicral trial 6f an ageiit, the method 
comprising: 

a; causing the tlihd ^ a selected one of a 

placebo and the agent tS each candidate of a pool of subjects; and 

b; using quantitative gfehe e>qpression to monitor an effect of 
such administration. 

73. A method according to claim 72, wherein the pool of subjects is 
selected tiding quantitative gene expression aiMy^oh a plxarality of candidates 
to identfiy those c^didat^ likely to show a resjponse to the agent. 

::kU^C: / - /i}- V-...- • " • ? 

74. A method according to claim 72, wherein die administration 
iittdta^ by using 
qti^titativ<rgene • - - 



75. A method according to claim 72/ further cbiftprising using 

; at least one of 




- 76. A mdfcod ac^^ 75, wherein using 

quantitative gene expression least one 
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of claims 1, 2, and 3. 

77. A digital storage medium on which is stored a computer readable 
calibrated profile data set, wherein: 

a. the calibrated profile data set relates to a sample having at 
least one of RNAs and proteins derived from a target cell population to which 
an agent has been administered; and 

b. the calibrated profile data set includes a first plurality of 
members, each member being a quantitative measure of a change in an amount 
of a distinct RNA or protein constituent in a panel of constituents selected so 
that measurement of the constituents enables measurement of a bidlogical 
condition as affected by administration of the agent. 

78. A digital storage medium according to claim 77, wherein: (i) each 
member of the calibrated profile data set is a fimctionof a corresponding 
member of a post-admiiiistration data set and a corresponding member of a 
baseline data set; (ii) each member of the baseline data set is a quantitative 
measure of the amount of a distinct RNA or protein constituent in the panel 
under a normative condition; and (iii) each member of the post-administration 
data set is a quantitative m or protein 
constituent in the panel under a condition of the agent 
to tiie target cell population. 

.-•^••r;.,../.^- -.;- Amectiujn^ function is a second 

function of the ratio of the corresponding member of baseline data set to the 
corresponding member of the post-administration data set. 

ify^i ^ function is a 

logarithmic function. ^biv-^ :r-;:::- • 



the agent is a 



Of claims 77-80, 
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82. A digital storage medium according to any of claims 77-80, 
wherein the agent includes a second plurality of components, 

83. A digital storage medium according to any of claims 77-80, 
wherein the agent is a nutraceutical. 

^r: • r v 84. A digital storage meditim According to any of claims 77-80, 

wherein the first plurality is at least three but less than 1000; . ; 

) v 85* A digital storage to any of claims 77-80, 

wherein the first plurality is at least folir but 1^§ than 1000, : • 

; 86^ A digital storaLgfe ln^ according to aay of claims 77-80, 
wherein the first plurality is at least fiv^but less than 1000. : r 



wherein 



storage medium according to any of claims 77-80, 
isiat least six. -I- r>:. - : -^-/'-'. 



^ v$8, i • ui Ardi^tal storage rriedltim on which is stored a plurality of records 
J^. relating to a population of subjects, each record R. corresponding to a distinct 



a 



,wherfean: 



^k<>^&i - ,:Sf~-:*L i f ^ to a distinct 

.sample derfred from a subject, th£^^ 
^*prs^ . 
7v ; -^ v- " bi - ^the^ 

- ^ ^ ^^eacte^j^ quantitative me^MJ^c*^ of ^ distinct RMA 
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d. each record also includes a reference to a characteristic of 
the subject relative to the record, the characteristic being at least one of age 
group, gender, ethnicity, geographic location, diet, medical disorder, clinical 
indicator, med ica t ion, physical activity, body mass, and environmental 
exposure. 

89. A digital storage medium according to claim 88, wherein each 
sample is derived from a target cell population to which has been administered 
an agent> such target cell population being derived from a subject. 

90. A digital storage medium on is stored a large number of computer 
readable profile data sets, wherein: 

a. each profile data set relates to a sample derived from a 
target cell population to which has been administered an agent, the sample 
having at feast one of RN As and proteins; 

b. each profile data set includes a plurality of members, each 
member being a quantitative measure of the amount of a distinct RNA or 
protein constituent in a panel of constituents s^^ of 
the constituents enables measurement of a biological condition; and 

c. the panel is the same for all profile data sets. 




oiogfc^^^^ subject, based 

leaving at least one of ENAs and 



a. deriving from the sample a first instance of a profile data 
%t ^t^th^ members, each member being a 

^ ^ icpju^ pf a distoct I^A or pr^^ a 




the panel, wherein 
is a function of a correspon. 



instance Of a calibrated profile data set for 
calibrated profile data set 
an instance of the profile data set 
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and a coiresponding ineinber of an instance of a baseline profile data set for the 
panel, the calibrated profile data set providing a measure of the biological 
condition of the subject; and 

c. accessing a data in a condition database, the condition 
database having a plurality of records relating to a population of subjects, each 
record corresponding % a distinct instance bf the calibrated profile data set; and 
t d. evaluating tite first instance of the calibrated profile data set 
v in relation to data in the condition database. 

92: A method according to claim 91> therein accessing the condition 
database includes accessing the condition database over a network- 

' 93. Ame^ 
' computer network; ' *- ■ 

94. A method &^ot^ 

supplementing the cdrichtion database basM on data associated with the first 
instance of the calibrated profile data set. 

95. A method accordMg to claim 92, wherein the biological condition 
f . concerns a system of the^silbje^ consisting 

of respiratory, \^sctda^ n^dui^ ^ structural, 
and immunological systems and the panel of constituents enables measurement 
of the condition of thfe subject in relation to tjfe system. •< 



>' 96. A method according to claim 92, wherein each record also 

M » the 




location, diet, 'medical disorder, clinical indicator, medication, physical activity, 
mass^ arid lenvitonmCTltal fexj^bsure^ ^ - :> . ^ 1 
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97. A method according to claim 96, wherein the characteristic 
includes a clinical indicator. 

98. A method of delaying quantitative gene expression analysis data 
associated with measurement of a biological condition, the method comprising: 

a. identifying a first profile data set pertinent to the gene 
expression analysis data, the first profile data set including a plurality of 
members, each member being a quantitative measure of the amount of a distinct 
ENA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables measurement of the biological 
condition; ^ ^ x 

b. producing a calibrated profile data set for the panel, 
wherein each member of the calibrated profile data set is a function of a 
corresponding member of the first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject; and 

c. displaying the calibrated profile data set in a graphical 

format. 

v 99, ; A methpd according to the function is a second 

of the corresponding jnemfeer of first profile data set to the 
■ S eqrre^^ data gfifc^-- 

100. A methods 
logarithmic function. 

A meik^ forihat is a 

102. A descriptive: re^^ in a 

population of cells, comprising: 

a. a first set of numerical gene expression values for a panel of 
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gene loci, each valiie in the set corresponding to a single gene locus in a panel of 
gene loci, the set of values forming a profile data set for a population of cells 
subjected to a first biological condition; 

b. a second set of numerical gene expression values for the 
pairiel of gterie loci, each value in the set corresponding to a single gene locus, the 
set of values forming a baseline profile data set for a second population of cells 
subjected to a second biological condition, the second set of Values optionally 
being ah average for multiple gene expression values from multiple populations 
of cells for each locus in the panel; and 

c a third set 6f numbers corresponding to the ratio of the first 
set of values and the second set of values with respect to each gene locus in the 
panel, the third set being a calibrated profile data set; the profile data set and the 
calibrated pro set being d^criptive Of the first biological condition with 

respect to the second biological condition. 

103. A r^tord hccbrd^g to daini 102, wherein the first population of 
cells and the second or more population of cells are the same population of cells. 

\"" " " "■; ' '"" ! ■ 

104. A record accoirdiiig tb d wherein the first population of 
cells and the s^bM ot more population of c^Us are diff^ertt poptdations of 

105. A descriptive record, a^cdirdmg to any of dainis lte through 104, 
wh€^^^ 62^ple is bbtltin^ a s^^eu^fcr subjecting the cells to a 
biological condition, the cell population being an indicator cell population. 

i: 106. A gene expression profile data set, accord^ig to Wiy'bf daims 102 
'■^■ f ^^M^l^i^h&^i tfceptfipyiU^ a subject or derived from a 

107. A method for diagnosing a biological conditio^ ^ v 
comprising: 
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obtaining a sample from a subject; subjecting a population of cells to the 
sample and determining the presence of a first biological condition with respect 
to a second biological condition according to any of claims 1 through 3. 

108. A method according to claim 107, further comprising: selecting the 
subject for a clinical trial according to the biological condition of the subject, so 
as to determine predictively whether the r subject will respond to a test 
compound if the compound has a pr^eteimined biological actiyity. 

109. A method according to daim 108, wherein the test compound is a 
pharmaceutical agent. 

110. A method according to claim 108 where the test compound is a 
nutraceutical agent. 

111. A method for diagnosing a susceptibility for a biological condition 
in a subject, comprising: 

a. obtaining a sample from the subject; 

t>. creating a desc^ptive record, according to any of claims 102' 
through!^ aji ayerage of second values 

contained in a library of descriptive records for the second biological condition; 
the library containing a plurality of records grouped according to a 

^ ; pre 

, Q, dfeg^^ 

112. A method for monitoring the progress of a biological condition, 

of claims 102 through 106, wherein each set of first values is d^jteimined at 
preselected time intervals with respect to each of the other gene expression 
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b. comparing each calibrated profile data set with a library of 
calibrated profile data sets; the plurality of calibrated profile data sets being 
grouped according to a predetermined biological ronditidn; and 



113. A method of establishing the biological activity of a composition, 
comprismg: 

a. sieSe^ 

b. subjecting fh^ and 

c. determining the record according to any of claims 102 
tKi^t%h 106 lining a ^^dalrdi^ed baselike profile data set for the biological 
condition. . ^ A 

114. 



115. A method according to claim 113, therein the cbinposition is a 



13:6: k'M^C^'i^^^i-te> Sd&ia*li3, wherein the composition is an 
infectious agent / * \ 



.£>• 117/ A method according to dato 113/ wh^eln the cbncijipsition is a 



biological activity of the composition further itie^^ of 
action for the composition. 

* % i - 119: A method aiccording«tb dalm 113^ tvhereih establishing the 

''activity of the^m^ 



71 



WO 01/025473 PCT/USOO/17846 



120. A methpd according to claim 113, wherein the composition further 
comprises a first compound and a second compound and the biological activity 
results from any of synergism, interference or neutral interaction between die 
first and second compound. 

121. A method according to claim 113, wherein the compound further 
comprises a plurality of compounds such that the biological activity results from 
any of synergism, interference or neutral interaction between the compounds. 

122. A method according to daijp 113, wherein the biological activity of 
the compotmd is a toxic effect on the subject. 

123. A method of determining which therapeutic agent from a choice of 
a plurality of therapeutic agents to administer to a subject so as to change a 
biological condition in a subject from a first biological condition to a second 
biological condition; comprising: 

a. subjecting a sample from the subject to each of a plurality of 
therapeutic agents; 

b- deterauning a desoriptive record for each of the samples 
according to any of claims 102 through 106; 

c comparing each of the calibrated profile data sets to a 

jji&r^ 

data sets being grouped according to a predetermined biologic^ condition; and 

d. determining which of the therapeutic agents is capable of 
-#^gwg ^ the second biological 



aCOneLl^ , ... c; * v , r ,-, >:■:•;.-,.;„ >*^;V : : : 

124. A method according to claim 122, wherein the first biological 
; ; co^^ erf any of an infectious agent, a 

condition is a reversal of these a^etse eff^tei ;.- :r 
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125. A method according to claim 122, wherein ibie library of 
descriptive records comprise a medical history for a single subject or condition* 

126. A method according to claim 122, wherein the library of 
descriptive records comprise medical information about a plurality of subjects 

- or conditio • 

127. A method according to claim 122, wherein the library of signature 
profile data sets consist of signature profile data sets from a plurality of subjects. 

- . . . ...... . . . . .... . . . v , . . .. .... 

: ; v Aiiiet^^ of a single 

batch of a composition produced by a manu^ 
i providing a fingerprint according to the method of claim 112; and labeling the 
* %^tdi Gf tihe akba^^ikdri by placing the fmgerprint d'n each container in the 




129. A method for accessing biological information on a digital storage 
iri£diui*i acco^dihg to dainfi 88/ comprising: iriakikg'the information available to 
a laser. - ; , v " " V v w Jl ' ' ; ,' '( : ^^^- ^ 

, > i3Q^ AMethb^a^ further ' 

Um.7^i ^. Vi^rise^makn^the Mfdrman^n^aaaBlesto ^user dri?ariy ©f a network, 

^ >^ 

comprises accessing tte 
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133. A method according to claim 129, wherein access to the 
information is controlled. 

134. A method according to claim 133, wherein the process of control 
includes the use of a password. 

135. A method according to claim 129, wherein the user can annotate 
the available information, the annotation becoming part of the biological 
information. 

136. A method according to claim 129, wherein the user can add one or 
more records to the data set, the one or more records becoming part of the 
biological applanation. 

137. A method for ^ product, wherein the 
consumer evaluation is dependent on a signature profile according to claim 102, 
comprising: .identifying the product using the signature profile. 



13& A melhod according to claim 137* wherein the product is 
promoted according to the signature profile. 

- 139- condition 

ry&x X>f a sufej^qt qt lor ^alvu0iig a Mol^gic^ cpndi from the use of an 

agent, indudinga comp^te^ i^^e me^ readable program 
code thereon, the computer program code; comprising: 

:l - a. program from the subject or 

^th&^ f; 

b. a program code for deriving a first data set, the first profile 
data ^ a quantitative 

measure of the amoxaiit of a d^^^ 

constituents selected so that measurement of the constituents enables 
measurement of the biological condition; the profile data set being Stored in the * 
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record; and 

c. a program code for optionally producing a calibrated 
profile data set for the panel, for storage in the record, each member of the 
calibrated profile data set being a function of a corresponding member of the 
first profile data set and a corresponding member of a baseline profile data set 
for the panel, the calibrated profile data set providing a measure of the 
biological condition of the subject. 

140. A computer system for evaluating a biological condition of a 
subject or for evaluating a biological condition resulting from the use of an 
agent, the computer system, comprising: 

a. a classification module for classifying a sample from the 
subject or the agent in an identifiable record 

b. a derivative module for deriving a first data set, the first 
profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; and 

c. a production module for producing a calibrated profile data 
set for the panel, wherein each member of the calibrated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of a baseline profile data set for the panel, the calibrated 
profile data set providing a measure of the biological condition of the subject, 

141. A method for analyzing a patient for a biological condition at a 
remote site, comprising: 

a* providing aldt for measuring a profile data base for - . 
evaluating a biological condition, the kit including reagents for quantitative; 
analysis of RNA or protein for a panel of gene loci; 

b. accessing a centralized database containing baseline profile 
data sets corresponding to the panel; , 

c. deteimining the calibrated profile data set for the patient; 



75 



WQ 01/025473 PCT/US00/17846 

• ' . • i . 'V, 

/ 

and 

d. ^n^yz^g the biologic^ condition of the patient. 
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